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MODELS: DB-8104-101 thru DB-8532-302 ® Modular 
e Versatile — Field expandable 


e Number of options, accessories and configurations to 


MODELS DB-8100 through DB-8500 series Receiver 
Multicouplers incorporate modular construction with 
the latest in R. F. design technology. These receiver 
multicoupler packages are available for the 30-88MHz, 
148-174MHz, 406-512MHz, and the 806-845MHz 
bands. Featured are the modular power supplies, 
modular R. F. amplifiers, and the low profile chassis 
(3.5” x 19” x 10”) that will provide for up to 32 channels. 


APPLICATION. The Receiver Multicoupler packages 
provide (19” Rack Mount) for receiver combining. 
Narrow or broad band response is accomplished by 
selection of appropriate filtering. Insertion loss due to 
the power splitters is offset by the gain of an R. B: 
amplifier. There are three receiver multicoupler con- 
figurations available (see Fig. 1). Field expansion is 
easily made by amplifier change if needed and the 
addition of power splitters. These items are listed under 
accessories. 


choose from. 


MULTICOUPLER AMPLIFIER ISOLATION is provided by 
the use of a helical preselector or Shape Factored Filter® 
(window filter). The D.C. ground provided by either filter 
protects the R.F. amplifier from possible lightning or 
static discharge damage. 


INTERFERENCE PROTECTION is best provided by the 
use of a Shape Factored Filter® preselector (window 
filter). The helical preselector option provides minimum 
selectivity similar to that provided by a typical helical 
resonator found in the front end of a receiver. 


800MHz: In the 806-845MHz band, the R. F. amplifier 
provides a 3.5dB noise figure and a receiver mul- 
ticoupler 4 to 16 channel system gain of 4dB(min.) This 
will provide an optimization of the Sinad response of the 
receiver. In this band, with the external noise levels 
being so low, better Sinad response means higher 
individual receiver performance. 


DECIBEL PRODUCTS, INC. 


A SUBSIDIARY OF COMMUNICATIONS INDUSTRIES, INC. 


RECEIVER MULTICOUPLER 
MODEL NOMENCLATURE 


Ordering or identifying the receiver multicoupler is straight forward with the 7 digit model-nomenclature number. A 
digit or digits within the model-nomenclature number identifies the frequency range, number of channels (receiver 
output ports), power input requirements (ie, 115VAC, 11-15VDC, 220VAC), helical preselector option, and receiver 
multicoupler configuration. 


DB-8( ) M )-( MM) 


RECEIVER MULTICOUPLER 
FREQUENCY CONFIGURATION 


RANGE 0 - 4 Channel non-expandable only 
1- 30to 88MHz 8 Channel non-expandable only 


2- 148 to 174MHz 1- 4 to 16 Channel expandable in 4 
channel steps. 
3 - 406 to 420MHz 
450 to 482MHz 2- 8 to 32 Channel expandable in 8 


482 to 512MHz 


- 806 to 821MHz 
825 to 845MHz 


channel steps. 


FILTER OPTION 
Q- None 
1 - Preselector (Helical) 


Provides attenuation of out of band signals 
and D C isolation between the mul- 
REQUIRED ticoupler amplifier and the antenna. 


CHANNELS 
04 - 4 Channels 


08 - 8 Channels POWER SUPPLY 
12 - 12 Channels 1- 115 VAC Supply 
16 - 16 Channels 2- Delete 115VAC Input Power Supp- 


24 - 24 Channels ly. Add 11-15VDC input option 
32 - 32 Channels 3 - 220 VAC Supply 


EXAMPLE ; we 
This model number would indicate a 12 channel, 406 to 512MHz receiver multicoupler with 115VAC 
DB-8312-111 power input requirement and helical preselector. 


Decibel’s modular receiver multicouplers are designed 
to provide up to 32 channels yet occupy only 3’2 inches 
of 19” rack space. This is accomplished by use of a 
specially made four way or eight way power splitter 
which mounts on the back panel of the multicoupler 
chassis. 


These power splitters use BNC female connectors to 
obtain this sleek package design. RG-142 cable with 
BNC male connectors is recommended between the 
receivers and receiver multicoupler. 


Tne ae input to the receiver multicoupler is N-type REAR VIEW 
emale. 


RECEIVER MULTICOUPLER FIGURE 1 -RECEIVER MULTICOUPLER CONFIGURATION 
CONFIGURATIONS BUELL Re 


There are three receiver multicoupler configurations y ee ee 
available. All three yield maximum versatility, economy, 
and performance. 


4 CHANNEL NON-EXPANDABLE 


4 and 8 CHANNEL NON-EXPANDABLE configurations 
utilize a low gain amplifier and asingle power splitter (4- 
way or 8-way). 


4 CHANNEL EXPANDABLE (in 4 CHANNEL STEPS UP Y 
TO 16 CHANNELS) configurations utilize a medium ' 
gain amplifier with its output connected to a 4 way ° 


power splitter internally mounted. One to four power 

splitters (4-way) are mounted on the back chassis panel 

and interconnected to the internally mounted 4-way : 

power splitter. This interconnect configuration 4 CHANNEL EXPANDABLE (in 4 CHANNEL STEPS UP TO 16 


guarantees the same multicoupler performance to each CHANNELS) 


receiver connected; be it 2, 4, 8, 12, or 16. 

8 CHANNEL EXPANDABLE (IN 8 CHANNEL STEPS UP 

TO 32 CHANNELS) configurations utilize a high gain \V 
amplifier with its output connected to a 4-way power 

splitter internally mounted. One to four power splitters ; 
(8-way) are mounted on the back chassis panel and 

interconnected to the internally mounted 4-way power 


splitter. This interconnect configuration guarantees the 
same multicoupler performance to each receiver 8 CHANNEL EXPANDABLE (in 8 CHANNEL STEPS UP TO 32 
connected; 8, 16, 24, or 32. CHANNELS) 


ACCESSORIES 


MODEL DESCRIPTION MODEL DESCRIPTION 
DB-8900 Chassis only w/(115VAC) power cord DB-8951 Power Supply (220VAC 
to 10VDC) 

DB-8918 4 Way 30-512MHz DB-8952 Power Supply (115VAC 
Power Splitter to 15VDC) 

DB-8919 8 Way 30-512MHz DB-8953 Power Supply (220VAC 
Power Splitter to 15VDC) 

DB-8920 4 Way 800-870MHz DB-8954 Power Supply (12-15VDC 
Power Splitter to 10VDC) Regulator 

DB-8931 Helical Preselector VHF DB-8955 Power Supply (12-15VDC) 


input polarity and 
high voltage protection 


DB-8932 Helical Preselector UHF DB-8922 Power Splitter BNC 
50 ohm Loads 


DB-8942 400-512MHz Amplifier DB-8923-8 8 Channel - 19” Rackmount 
(low gain) BNC to N-Female Connector 
Cable Kit/w Panel 


DB-8944 30-400MHz Amplifier DB-8923-12 12 Channel - 19” Rackmount 
(medium gain) BNC to N-Female Connector 
Cable Kit/w Pane! 


DB-8945 148-850MHz Amplifier DB-8923-16 16 Channel - 19” Rackmount 
(high gain) BNC to N-Female Connector 
Cable Kit/w Panel 


DB-8950 Power Supply (115VAC DB-8923-24 24 Channel - 19” Rackmount 
to 1OVDC) BNC to N-Female Connector 
Cable Kit/w Panel 


ELECTRICAL DATA 


DB-8100 Series DB-8200 Series DB-8300 Series DB-8500 Series 
Frequency Range 30 to 88 MHz 148 to 174 MHz@) 806 to 845 MHz 


Noise Figure (Typical) 


4 Channel (non-expandable) .......... 4.5dB 
8 Channel (non-expandable) .......... 4.5dB 


4 to 16 Channel expandable 
8 to 32 Channel expandable 


System Gain (Typical) 


4 Channel (non-expandable) 
8 Channel (non-expandable) 


4 to 16 Channel expandable 

8 to 32 Channel expandable 
Rx/Rx Isolation 
Helical Preselector (1dB Bandwidth) 


Receiver Multicoupler 
absolute I.M. suppression 
with two -35dBm input signals greater than -120dBm 
(Typical amplifier 3rd order intercept point is 34dBm) 


Input/Output VSWR TS tO a a(IMAX.) ie ccescas crsssmtecrar crys mas ere ne aki eae 


1dB Compression Point (minimum) 


4 Channel (non-expandable) +17dBm G) +17dBm +17dBm 
8 Channel (non-expandable) +17dBm G) +17dBm +17dBm 


4 to 16 Channel expandable +20dBm(G) +20dBm G) +17dBm @) +18dBmG) 
8 to 32 Channel expandable .... +20dBm (5) +20dBm (5) +18dBm(G) +18dBm (6) 


MECHANICAL DATA 
(ALL MODELS) 
Dimension 
(8.89 cm)3%” 


(48.26 cm)19” 
(25.4 cm) 10” 


N-Female, BNC Female 
Grey Beige Vinyl enamel 
(4.5 kg) 10 Ibs. 

(5.4 kg) 12 Ibs. 


Net weight 
Shipping weight 


ORDERING INFORMATION 
118 to 136 MHz and 225 to 400 MHz are available on special order. Contact the factory for details. 
Not available in this band as a non-expandable model. 


The 406-512 MHz, 4 to 16 channel models are available with a high performance amplifier providing a 3.0dB noise figure and 
6dB multicoupler gain. Amplifier third order intercept point is 34dBm. 


Specify operating frequency when ordering receiver multicoupler. 


Models using 15VDC amplifiers will have some degradation to specifications when operated with the 11-15VDC input option. 


The 148 to 174 MHz, 8 to 32 channel models are available with a higher gain amplifier providing +9dB system gain. 


®Trademark-Decibel Products 


DECIBEL PRODUCTS, INC. 


P.O. BOX 47128 » 3184 QUEBEC ST. « DALLAS, TEXAS 75247 « 214 631-0310 


“ DB-8500 SERIES 
RECEIVER MULTICOUPLER 


-- SPECIFICATIONS: © 
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Dimensions (HXWxXD) oc ce Seis ooo cee foe Sones Suttie T ON! x 935" 

(8.9 x 48.3 x 24.13 cm) 

No. of Receiver:Ports cis cso c cee eels a cos ce AG BS EGLO 
Le ee | _ (Expandable to 32). 
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‘Isolation between 
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DB- 8500 SERIES ; 
RECEIVER MULTICOUPLER 


1b General Description 


The DB-8500 Series Receiver Multicoupler 
consists of basic components --- 


Power Supply Module 

Amplifier Module 

Power Dividers re 
Chassis 


PWNPH 


The power supply and broadband amplifier are 
plug-in modules mounted in the front panel 
of the chassis for easy service. 


The Power Dividers :are mounted on the rear 
of the chassis for-ease of accessibility. 
The chassis iS: a sleek 3:5 x-19.x,9.5,inches 
and made to mount in a standard 3.5 by 19" 
rack space. 


The power supply is either 115 or 220 vac. 
(DC option is available.) MT ara 
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Amplifier 


The purpose of amplifier is to provide 
enough power gain to compensate for the 
losses in the BPF and the power divider. Thus, 
each receiver connected to the multicoupler is 
presented with the same imput signal level as 
is supplied by the antenna. 


Listed below are the important amplifier 


Specifications: 
Frequency Ramee we aa er C00 ge 0N MHz 
CA eet ie taeeDLLOK: CoeD 


Noise Figure....s.-eeeee se 5+ SOB 


+18 dBm min. 


1 dB Compression Point 
Third-Order Intermod 


Intercept Pod eee ee od bmany pica 


125° ma 


Current drain @ +15 vdc. 
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Power Divider 

The power divider is a broadband, lumped 
constant device consisting of ferrite trans- 
formers and baluns. It's purpose is to divide 
a single signal into several equal level signals 


while simultaneously isolating the output ports 
from one another. 


SPECIFICATIONS: 


Frequency TANG Cee ee OO Om MHz 
Insertion loss 
(Including power Split ere aco (GS 


Isolation, output to Output. > 2005 


e 
° 
e 
e 
| oad 
° 
Sa) 
— 


Output VSWR (wrt 50 ohms).. 


NOTE: 


Any unused ports of the power divider must be 
terminated in 50 ohms. Failure to do so results 
in unequal power splitting, reduced isolation, 
and high VSWR. 
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DB4176 DB4177 DB4181 
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PRODUCTS 4 


9 3 
: GENERAL 


DB4176 The DB4176 consists of six (6) quarter-wave 
cavities mounted on two (2) individual 
19-inch panel with three (5) Beaviaituves gpex 
panel. The cavities are interconnected to 
produce an optimum coupled bandpass response. 
The DB4176 is designed to have a 4 MHz pass 
bandwidth (fo + 2 MHz) with 2dB insertion 
loss across the band in the 450 MHz to 512 MHz 

frequency range. 


SHAPE FACTORED FILTER 


DB4177 The DB4177 consists of eight (8) quarter-wave 
cavities mounted on two (2) individual 19-inch 
anels. It is designed for a narrower pass 
bandwidtiiett Ot ah MHz) and sharper skirt 
selectivity to provide higher jao0lationsofsout-Of- 
band frequencies than the DB4176. 


DB4181 The DB4181 consists ef four (4) quarter-wave 
cavities mounted on a single 19-inch panel. 
It is designed to pass a 2.5 MHz (for tie 22 MHz) 
band in the 800 MHz frequency range. © 


Ly INSTALLATION INSTRUCTIONS 


These instructions are included for the multi-panel DB4176 
and DB4177 units. Figure 3 shows the installation of the 
DB4181. ' 


1. Place both halves of the filter into the rack as 
shown in Figure 1 or 2 (Figure 1 pertains to the 
DB4176; Figure 2 pertains to the DB4i7 7). 


2. Sever the ty-wrap securing color coded interconnect 
cable. 


3. Connect interconnect cable to the color coded 
connector. The color on the interconnect cable and 
connector must match. 


4. Installation of unit is complete. Connect antenna 
cable in the input connector, indicated by the input 
frequency label, and receiver cable to the output 
connector. 


095076-000 


DECIBEL PRODUCTS, INC. 


A SUBSIDIARY OF COMMUNICATIONS INDUSTRIES INC 
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TUNING INSTRUCTIONS Z 


The shape factored. filter -is factory-tuned to the exace 
operating frequencies and shipped ready for immediate 
installation. No further tuning or adjustment is required. 
If it becomes necessary to change the operating frequencies, 
it maybe “returned to the factory for retuming or may be 
retuned if the following equipment is available: 


1. A swept amplitude measurement system (ie, spectrum 
analyzer and tracking generator, frequency response 
test set, network analyzer, etc). A measurement 
system that visually displays amplitude response 
versus frequency is a must, 


2e A idarectional <coupier, 


PROCEDURE 


The retuning procedure can be separated in to two (2) distinct 
areas: I. Minor ‘shift in-.frequency, 2 Major -shitt am trequcmess 


1. When? zt: 1s desired 'toiretunesunite withis Z “MHz 
of orginal center frequency, the entire response 
can be moved in frequency by tuning the individual 
cavities and sliding the entire response either Up 
or down in frequency. Clockwise rotation of movable ( 
center conductor adjustment lowers the frequency 
of the cavity. 


2. lf frequency shift’ of more) than’ 2 MHz from center 
frequency is desired, the measurement system should 
be set up to measure return loss (VSWR), then proceed 
as follows: 

a.) Tune input cavity for minumum return loss 
(minimum VSWR). The value of return loss, 
depending on new and original center frequency, 
may be in the 4dB to 5dB range. 


b.) Tune the second cavity for maximum return loss. 
The response curve should resemble an over-coupled, 
double tuned circuit response. 


c.) Tune the third cavity for minimum return loss. 


d.) Continue to tune the remainder of the cavities 
according to the dip-peak method. 


e.) When all the cavities are tuned, consider 
entire return loss response and optimize for 
best overall response. 


NOTE: The response of the shape factored filter can be. altered 
(increased pass band ripple and decreased pass bandwidth) by 
input impedence of a non-50 OHM device. 


DECIBEL PRODUCTS, INC. 


A SU8SIDIARY OF COMMUNICATIONS INDUSTRIES, INC 
3184 QUEBEC : 214-631-0310 : DALLAS, TEXAS 75247 
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APPLICATION. Decibel’s Tower Top Amplifi- 
ers improve the sensitivity of the base station 
receivers and extend the “talk back” range 
for low power transmitters operating in the 
450-512 MHz and 806-821 MHz frequency bands. 
Receiver performance is improved by placing 
high gain, low noise amplifiers at the antenna 
terminal to overcome the usual transmission 
line and pre-selection filter loss that adds to 
the receiver noise figure which degrades re- 
ceiver sensitivity. 


LIGHTNING. Lightning is of great concern 
when an active device is placed at the top of 
the tower. To minimize lightning failures, sev- 
eral levels of protection have been incorporated. 
At the point where the antenna coax enters 
the enclosure, a shorted quarter-wave stub 
brings the center conductor and the outer con- 
ductor of the coax to the same potential. The 
center conductor of the preselector filter is 
also tied to its outer conductor. This insures 
that any high currents or high voltage differen- 
tials at the input will be minimized. Protecting 
the output is more difficult since there is dc on 
the center conductor. Gas discharge tubes 
and high-current zener diodes in the bias tee 
circuitry provide protection at this point. 

DB-8980. Tower Top Receiver Amplifier pro- 
vides 20dB gain at the antenna terminals for 
signals in the 806-821MHz frequency range. 
The low noise, high gain amplifier is preceded 


by a shape factored filter (DB-4190) which has 
a 15MHz pass-band with high out of band 
rejection characteristic. The amplifier is sup- 
plied DC power through the transmission line 
by use of a bias tee arrangement. A relay 
within the unit permits switching the amplifier 
in or out of the circuit, if required. The top 
assembly is supplied in a weatherproof enclo- 
sure with suitable lightning protection. The 
bias power supply unit is mounted on a 3.5- 
inch chassis for standard 19-inch rack mounting. 
The amplifier and power supply are modu- 
lar, plug-in construction for ease of field 
maintenance. 


DB-8982. Tower Top Receiver Amplifier pro- 
vides 20dB gain at the antenna terminals for 
signals in the 406-512MHz frequency range. 
The low noise, high gain amplifier is preceded 
by two parallel UHF Shape Factored Filters 
(DB-4176). Each filter has a 4MHz essentially 
flat, passband with high rejection at signals 
5MHz from band edge. Each filter consists of 
six High Q, coaxial cavities optionally coupled 
for a uniform passband with sharp rejection 
and can be tuned through the band. DC power 
is supplied through the transmission line and 
relay switching is provided in the same way as 
the DB-8980. 

DB-8983. Tower Top Receiver Amplifier com- 
bines the performance and functions of the 
DB-8980 and DB-8982 receiver amplifiers com- 


ELECTRICAL SPECIFICATIONS 
? DB-8980 DB-8982 DB-8984 DB-8983 
Frequency 806-821MHz  456-460MHz 806-821MHz 456-460MHz 
466-470MHz 406-512MHz 466-470MHz 
806-821MHz 
Gain (min.) 20dB 20dB 20dB 20dB 
OdB @ 
406-412MHz 
Noise Figure 3.5dBM 3.5dBM 3.5dBM 3.5dBM 
3rd Order Intercept 
Point + 35dB + 35dB + 35dB + 35dB 
Temperature Range -40°C to -40°C to -40°C to -40°C to 
_ +70°C + 70°C + 70°C + 70°C 
Power 115 VAC 115 VAC 115 VAC 115VAC 
DB-8980A DB-8982A = 


Preselector 
806-821MHz 


Preselector 
456-460MHz 


Preselector 
466-470MHz 


Bias Tee 


DB-8983A | 
Preselector Preselector 
456-460MHz 466-470MHz 


Preselector 
806-821MHz 


Amp 


pid el eh de 


Bias Tee 


[ Power | 


—¢— Bias Tee 


Supply = 


115 VAG Supply 
Power ea | 


115 VAC 
Bias Tee Power |—_—_+-__( 
Supply 


DB-8984A 


TOP 
AMPLIFIER 
AND 
PRESELECTOR 


bined in one weatherproof enclosure. In sim- 
ilar fashion the DB-8983 makes use of modu- 
lar plug-in components, bias tee DC Power 
supply housed in a weatherproof enclosure 
with relay switching to remove the amplifier 
from the receiver circuitory. 


DB-8984 is a unique combination of amplifier 
and crossband coupler allowing reception at 
450 and 800MHz simultaneously using one 
transmission line. Amplification at 800MHz is 
provided by a DB-8980 amplifier, while the 
450MHz antenna is connected directly to the 
transmission line through the crossband coupler. 


MECHANICAL SPECIFICATIONS 


DB-8980 
DB-8982 
DB-8984 
DB-8983 
16x 12x 
10 Inches 


3.5.x 19x 
10 Inches 
deep 


Size (Top Enclosure) 


Size (Bottom Panel) 


Connector Type N 


Female 


406-512MHz ORDERING 


INFORMATION 


Preselector 
806-821MHz 


and frequency 


\; 


Cross 


Band 
Coupler | 


d 
Liq Bias Tee 


415 VAC 


Power 
Supply 


406-512MHz 
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SHAPE FACTORED FILTERS 


Features: 

406-512MHz 

806-960MHz 

15MHz - 1dB Bandwidth at 800 MHz 
4MHz - 1dB Bandwidth at 406 to 512MHz 
Small Size 

Low Cost 

19” Panel Mount 


Decibel has combined our Shape Factored Filter’ 
techniques with the Interdigit Filter technology 
and come up with a superior line of window type 
filters that are used for receiver multicoupler 
preselectors. 


PRELIMINARY SPECIFICATIONS 


Electrical 
DB 4190 DB 4192 DB 4195-1 
Insertion loss .(dB Insertion loss 1dB Insertion loss 2dB 
1dB Bandwidth 15MHz 1dB Bandwidth, 15MHz 1dB Bandwidth 4MHz 
a Set eee a? eee ee 1g Frocuaney i A 
Mechanical 
DB 4190 DB 4192 DB 4195-1 

Dimensions (H X W X D) See K 19 XK 834" X19” X17” 124" X19) Xela 
Finish Decibel Brown Decibel Brown Decibel Brown 
Connectors N Female N Female N Female 
Mounting: 19” Panel mount (Tray mount with 5%” X 19” panel optional) 
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TUNING INSTRUCTIONS oot 
DB-8060 ef DBYSOO-e 


SPECTRUM ANALYZER METHOD 


1. Disconnect the phasing cable assembly from each cavity. 


oi? 


2,—Adjust—cavity loops_for_proper_insertion—loss (see chart) 5 Ale ©) 


e PER co & 
ans 


per 
3. Tune test equipment to desired frequency. 


4. Connect leads of spectrum analyzer to isetator—input—and 


cavity output. TavterT DEERER FREQUEAICSY AT TsOL478R TAPUT- 


5. Adjust cavity and isolator (see isolator tuning 
unstructions), for minimum insertion loss. 


G= Reverse test leads and tune isolator for maximum isolation. 
y des Repeat Step 5. 
| 8. Repeat the above procedure for all the remaining channels. 
9. Reconnect all channels to the phasing cable assembly. 


10. Connect test leads of spectrum analyzer to +suteter=input _ 
amd antenna port. DvdectT DeSi@edD FREbUEKICY At TsolATOR TaiPurd 


Pee cune cavity foriminimum winsertion loss. 

iz. Due to interaction between channels Step 11 may have to be 
repeated. 

13. The combiner should now be ready for operation. 
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TUNING INSTRUCTIONS 


DUAL JUNCTION ISOLATORS 


SPECTRUM ANALYZ#R MeTHOD 

1. Tune the equipment to desired frequency. 

2. Place the isolator between the tracking generator and spectrum 
analyzer in the foward direction (arrow pointing to the spectrum 
analyzer). 


3. Tune capacitors 1-4 for minimum insertion loss. 


4. Reverse the isolator so that the arrow points toward the 
tracking generator. 


5. Tune capacitors 5-6 for maximum isolation. 


6. Repeat steps 2-3. 


TRACKING GENERATOR! SPECTRUM ANALYZER 
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FIELD TUNING INSTRUCTIONS 
DB-4316 and DB4317 
DUAL JUNCTION TUNEABLE ISOLATORS 


NOTE: Tuning should be performed at a reduced power level 
(10-20 waets ).. 


Referring to Figure 1: 


1. Place the isolator in the transmission line in the forward 
direction (arrow pointing to antenna or load). Tune Capac- 
itors 1, 2, 3 and 4 for minimum loss (maximum power) at 
the power meter connected as shown above. 


FIG.2 


Za REVETSeERthe Asolatarminethe transmission. line (see Figure 
2) SO ethatathesanrowlile pointing towards the transmitter. 
Now adjust capacitors 5 and 6 for minimum power (maximum 
isolation) at the power meter. Use the appropriate power 
meter scale (or slug) to provide for low level meter 
SCNSitivity.: sAdiusteaanacitor = S before adjusting. 6. 
Note: Since the transmitter power is absorbed by the load 
Cerminationmedrecangartor 6, this load«will get hot 1£ 
the transmitter is keyed for very long. 


095112-000 


DECIBEL PRODUCTS, INC. 


A SUBSIDIARY OF COMM de A Ais 


J 


N60 - 


\ 
ue 
4 
4 
. th} 
: 
gia 
¥ iy 
mf AGW 
’ - 
sJonr 
‘y P 
Sit y 
lL 30 


Srtee 


t 3 : ere 
r 
) Sik ee. od 
VOLTOUSTAA aE wut, oan sh a 
CITA bap OLee-ae 2-5. on 
TITAIOZL DARA WOTPOMUL, GANA ROO 
Zi > ‘ ; ; os Nx 
‘ Bish! ats 
2 Bry oy 
2 ae aie a a Ba bs rae a igi 
’ aa, ; Cs ~ a, 
i ae | Ps Ne Um fl 
| t A Je bem 1eq.e¢ nivoile gn aint . :EEOK. 
AS Tee ‘ud + OL). LK 
4 0 Ae as 
\ , Ra + eae 
ere ugh: Pe grirtteton 
é 
a : 
liane meee <5 awe wee - 
atk _ <a : é 
: Hs dad F S ' 
KAAS ee ee a, rt ‘8 ck MET ar as 
‘var? y % omy : | ns 
2 ; 3 i t ‘ 
~ a: - ae - ee cape ee geet oe & 
a0 J = a 
= a . < 1 
a 4 
> > é 
« A . { 
‘ _ 
: Ay j 
| t< > ’ (2,1 Be Eta 103 aloe i yes 2 
a vi 3 fe’ ‘ j Vet 0 \y +2 ft wit t 6} re | } J 
q mn exem) 5{ suminiin Sod & baw © Feed = 
4 mis 
2 dr nwode 2h hagoenndd Totta VSewe 


2 % < ; 
wep: ye 
: S a >< . 

al 


so Mie Mea same 1. 
see ol. Be Le et er TES ER a a 
ny: wa: aay 
ontt noraeimens ss) Odo wt POmBL OLE ane poe 
d+ eh¢ewelt anismpoq.2): worwe ott gent Be 


1o} q biG _ 2tORi2aqeo yeuibe ¥ 
“(opom Aaweg ont We ee 
love l wet oi ond 0? ( yar TO). hice 
feut he, avo bw)“ 9al hatte a Laie {bA . mes 
bodtoude ab OWE VOLS EWA ABD adi 
, Litw ere Zit. VOU! ob tal Bice 
| .ynol. yay | 


wod qHmrmim 
oO1dte sO SRY 


c 


we 


AL 2T> 


Now connect equipment as shown in Figure 3. 


LOAD 


5. With equipment connected as shown in Figure 3 
Very slightly re-adjust Capacitors 2 and 3 only 
each that the wattmeter shows minimum forward 
power. » Use ‘the lowest power, level, (most sen= 
Slitive) wattmeter insert available. 


1 oCuntrhansmitter power toymormaloperating level 
y ana, repeatustep 3), 


5S. Reconnect equipment as shown in Figure 1 and 
Pepeatwstep Loo tunings Capacitors] and’ 4 only. 


Ow Reconnect the equgpméent as/shown fin Figure 72 
and repeat step 2awith full transmitter power. 


7. The isolator should now be ready for normal 
Operation, and should get warm after several 
minutes of operation. Undue heat in the 
dummy load closest to the antenna (next to 
Sapae1 tom Gers due to power reflec tedwaxom 
the antenna, and could indicate a faulty 
antenna or transmission line. 
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YOUR DECIBEL PRODUCTS 
DBE-SO60 COMBINER 


INTRODUCTION 
SECTION at INSTALLATION INSTRUCTIONS 
SECTION IT TUNING INSTRUCTIONS 
a. Minor Adjustments 
(maximum in-maximum out) 
b. Major Adjustments 
(frequency changes or 
expansion) 


SECTION III COMBINER EXPANSION/ORDER INFORMATION 
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INTRODUCTION 


The DBSO060 series of trunk/conventional combiner 
features two or more (DBS060, Figure 1,2,3,4) 
channels phased to a single output. Channels can 
De SUvegmroue ti eed wae SiMe sor in igroips up to 
Ten( TO }ecnannets (USS060-10) )Figure)3)) utidizing 
standard phasing harness. Expansion beyond ten(10) 
to up to twenty(20) channels (Figure 4) requires a 
five way "N" junction and phasing cables (Figure 
4). A dual junction isolator (DB4642-2B, Figure 5) 
is provided with each channel to protect against 
transmitter intermodulation. 


SECTION I (Installation Instructions) 
Atypical set-up for “a *DBS80s0—5 * channel’ combiner 
(Figure 2) aincludes two each DB8060-2 channel 
panels and one each D88060-1 channel panel all 
phased in series to a single Owtout. Rack 
installation is accomplished with four(4) sheet 
metal screws per panel (total 12). Illustrative 
set-ups are shown in: 


Figure 1: DB8060-2 (2 channel combiner) 
Figure 2: DBS8060-5 (5 channel combiner) 
Figure 3: DBS8060-10 (10 channel combiner) 


Figure 4: DBS8060-20 (20 channel combiner) 


(A) 5-way "N" junction with shorted 
stub expands to eleven(11) 
channels. 


(B) Sway “N° junction witherour (4) 
phasing cables expands eleventh 
(l1ith) and twelfth(12th) 
channels on through twenty(20) 
channels maximum capacity. 


For initial installation or expansion, select the 
illustration that best matches the combiner to be 
installed. Arrange the paneled groups in the rack 
in the order of tuned frequency groups. Follow the 
“in series phasing" illustration for proper cable 
installation. When completed the combiner is ready 
for operation. 
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SECTION II Tuning Instructions 


The combiners are factory~tuned to the exact 
frequencies specified and shipped ready for 
immediate installation. No further field tuning or 
adjustment is required. To check the performance 
of «thei- combiner ,) «refer «to, <“\Minor \ Adjustments” 
below. 


If it becomes necessary to change the operating 
frequencies of the combiner, the procedure outlined 
below must be followed for optimum results. The 
"Major Adjustments" procedures are for individual 
channel tuning. If multiple channels require 
re-tuning, remove the "in series" phasing harness 
before proceeding. In laying out your frequency 
plan, however, remember that minimum frequency 
spacing is 250KHz between channels. Depending upon 
retuning requirements, follow the (a) "Minor 
Adjustments" procedure when frequency changes of 
leaswetnan) it swr )-500KHz..-arey required )(.b)) "Major 
Adjustments" procedure when frequency changes of 
greater than +5 Or =—SOOKH Zia y.or ingsacase, jor 
readjustment of combiner when adding channels. 


"Minor Adjustments" require two(2}) wattmeters with 
appropriate range. Thus, minor adjustments are 
done under power. One(1) wattmeter at the channel 


input, one(1) wattmeter at the combiner output. 


"Major Adjustments" (complete readjustment of 
combiner frequencies) requires the use of equipment 
such as spectrum analyzer with tracking generator 
or an R-2001 model spectrum analyzer used with the 
internal duplex generator function, or network 
analyzer or equivalent sweep equipment. (See 
illustration A and B.) 


Minor Adjustments 


Equipment: Two(2) wattmeters with appropriate 
range. 


Procedure Steps: 


1. Reduce the output power from the transmitter 
connected to the port that requires adjustment 
to 10 watts to prevent damage to the 


transmitter or combiner components caused by 
excessive reflected power. 


ai: Connect a wattmeter to the antenna output of 
the combiner. 
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os Locate the 1/4 in. threaded rod for the channel 


to be adjusted. (See Figure 5) Remove tension 
on "locknut" Adjust the tune-rod for maximum 
output power as indicated on the wattmeter. 


4. Adjust the transmitter for rated power and 


repeak the channel tune-rod for maximum output 
power. Apply torque tension to the "locknut" 
associated with the tune-rod. 


5. If the combiner uses tunable isolators, adjust 
capacitors #1,2,3 and 4 for maximum power on 
the wattmeter. (see Figure 5) 


6. Check for insertion loss by measuring first the 
input power and then the output power. For § 
channel combiners Withie ti .0 MHz frequency 
separations the per channel loss should not 
exceed -2.2dB, for a 10 channel combiner, 
the loss should not exceed 3,.2dB per 
channel. Minor adjustments should be performed 
when channel losses exceed these levels. The 
insertion loss can be computed with the formula 
aB loss =. 10 log (power in/power out) or by 
using the attached Table A. in using the 
table, locate the power input to the channel on 
the chart and note the DBW value corresponding 


to the power level. Next, locate the power 
output of the channel on the chart, again, note 
the DBW value. The difference between the two 


is the insertion loss. 


Major Adjustments 


The following procedure is to be used for complete 
readjustment of the combiner when adding 
frequencies or when new frequencies require 
changing the tuning beyond + or -500KHz. Example: 
5-channel combiner with 1MHz between channels - 
Figure 2 shows channel 1 through 5 show frequency 
assignments (Fli=lowest frequency F5=highest 
frequency). 10 channel combiner with S500KHzZ 
between channels: Figure 3 shows Fi=lowest 
frequency F1l0=highest frequency. These channel 
frequency assignments should be followed for 
optimum results. 


This procedure requires a spectrum analyzer witha 
tracking generator or a R-2001 spectrum analyzer 
used with the internal duplex generator function. 
Network analyzer or equivalent sweep equipment. 
{see illustration A and B.) 
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The recommended procedure is as follows: 


ee) 


cn 


10. 


a hea EA 


12. 


EX is not necessary Tom shut t@aewn “all 
transmitters for tuning purposes. Only the 
group of "in series" combined channels that is 
to be re-tuned. Example: i£ 10 channels are 
to be re-tuned, the "in-series" groups of 5 
channels either side of the "phasing harness" 
can be "shut down" one group at a time for 
re-tuning purposes. However, a "shorted stub" 
should be placed in the phasing harness while 
that group =16 bering re-tuned. The same 
procedure may be used for 20 channel combiner 
re-tuning. As the 4 separate groups of 5 
channels are being returned, place the "shorted 
stub" in the 5-way in junction to the port that 
phased the channels to be tuned. 


Disconnect the “in series" phasing cables and 
the tee connector from each cavity in the 
group. 


Tune test equipment to the desired frequency. 


Connect signal input lead to isolator and 
Getector lead to cavity output connector. 


Locate the 1/4" threaded tune-rod (on the 
Cava) wor the channel to be re-tuned 
(clockwise lowers the frequency). (See Figure 
5) Remove torque tension on HYOCKNU Gi Aa just 
cavity to proper frequency;, adjust isolator 
for minimum pass loss on resonant frequency. 
(see isolator tuning instructions) 


Reverse test leads and tune isolator 
(capacitors 5 and 6, See Figure 5) for maximum 
attenuation. 


Repeat step 5. Retorque tension on locknut. 


Repeat the above procedures COPRPa tt Cie 
remaining channels. 


Reconnect all channels to their original phased 
configuration. 


Repeat step 5 to all channels detecting at. the 
antenna terminal. 


Due to interaction between channels, step 10 
may have to be repeated. 


The tuned portion of the combiner should now be 
ready for operation. 
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(Illustration A) 


"Major Adjustments" 


Spectrum Analyzer/Tracking Generator 


TRACKING 
GENER. ATOR 


SPECTRUM 
ANALYZER 


(A) Use 
tuning. 


DUAL SUNCTIOW B/P HIGH GQ. 
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INPUT, 


jllustration for minimum “pass loss" 
Capacitors number 1,2,3, and 4 on 


isolator and 1/4" threaded tuning rod on B/P 


cavity. 


(B) For maximum attenuation (reverse isolation) 


through 


isolator, reverse leads and tune 


capacitors number § and 6. 


(Illustration B) 


Network Analyzer/Spectrum Analyzer 


with Duplex Generator 


TEST RESPONSE SET 


Note: Follow same tuning procedures (A) and (B) 
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(Figure 1) 


Can be expanded with 
8 more channels 

up to 10 channels 
with phasing harness 
supplied. 


(Figure 2) 


Can be expanded 

5 more channels 

up to 10 channels 
with phasing harness 
supplied. 
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(Figure 3) 


10 channels illustrated 
to maximum channel 
capacity with phasing 
harness supplied. For 
expanding 11 through 20 
channels see (Figure 4) 


requires "N"—way junction 


and phasing cables for 
further expansion. 


ssa serra ct 


DB 8060-5 CHANNEL 


seman oe stan Sasa phone Aah rr saiaoein, 


aie kee as) 


a 


sea 


ince sana ns name i 


[> 


aw 3 J 
a ely ett itd Qi Som 
TD aa : 2” tetas 


Pad 
\ é 
" wa 
4 
i A 
Ls , 
ea I + 
ef 
. * ; 
| Ss 0 { 
a =f ‘ 
: Rad + 
‘ & . jo 
a4) mt 4 
wie i 
, 
> | 
‘ oD 
ae 


vt ld ¥ Tae “y ‘ He 
by , - f a ah et - * ‘ 
; ye sas ah oY ie EP bone s 


YY ae feo” hes a ie dose st) ee 


wt 
" 1 7 | m) Z 
: Ss 
; 
ee Bee 


‘ Hye . Nova, 1 Ore 


——— vane to 


’ 


ee 


it ; 4 
< ‘ ray ! j Y 
i i hy 
rah 1 whe 
) i. oe 
, i , $ 
is 
Sah UF 
} My 
; an 
‘ he ha 


‘Wight Ew bei : 

. bl ecrtteite _ se q 

at? Ne 1), Lanteds Ore ie 
PA SSL 5 a Cahn aa te: 
Riper i age. 


, 4 /* 
wa 2 “— «- be. 
: r 
ba 
age agg eableted hele lice gh bre strip weds Baseman eileen wm balay Sed Ph arnault 
¥ 
\ ‘ 
1 e 
/ 
i ~ 
Py sl seven oar * 
. Ls te iw Leo ee 8 ¥ Pa 
BSnnec Ma su” Ee Ube 
y oe, 
3 Paiyisse 94 OO 4 
~ ee 1 ey < ~~ pe 
; #5 1 BNET Ott rie 
> ‘ a . 
Sasirt gM; iach tty 
oe € lowe 
| 
~ cen, toa 
,% Live oe 
nese? teins blocnado OL <i: 
Leinees | Magli enm oF 
—— ~j oe on aon wring! 
or . APE ry ee tw v7 4% ep ltpie: 
tom. eek Later ere opraael | 
1S ptetat £2 ort balague: 
% 7 om) ab sie obi a 
A “ id , s = _ 
(ih g¢bgct). see. elertheny 
1 <4 dud 4. " * 4 
moltonnt yee". sat lopes, 
Pe 


>: eek Jdeiy: 


7 
. 


‘en { aerate! Bra 


NoOkedsgxe sai eier i 


te 
ah Ms 
——- 
ve roe 
‘ yy) 
x ia 
“9 
‘ 
Lt 
‘ i f 
ive \y 
2 ¥ 
‘ 
= a, 
= fi Ay 
4 ‘é 
7) 


ee 
ii 
“t 


(Figure 4) 
DBS8060-20-A 
#1 Min 250KHz Tx to Tx 
#2 All Channels Trunked 
#3 855MHz- 866MHz Band 


Suggested Channel Frequency Assignments 
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(FIGURE 5) 
ILLUSTRATION DB8060-1 CHANNEL 
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DUAL TUWwOMON WsatAe wk 


“LOCKIUT ” 
(LOOSEN Fok TUNING} 


CHANNEL 
“Ova 


yu 
Nore/a\Caracrroes "5% 6. 4 THREADED 


" TLINE- LOD 

Note(1) Variable capacitors 1, 2, 3 and 4 are 
adjusted for "maximum outpout power" (minimum 
loss) on the channel "pass" frequency. 
(Clockwise rotation lowers the pass band). 

Note( 2) Variable capacitors 5 and 6 are 
adjusted for "maximum attenuation" (reverse 
isolation) on the channel frequency. 
(Clockwise rotation lowers the maximum 


attenuation band). 


Le eee = 
Br. 


ye PAV AAT DL te, 
joe ee iat Mie 
bs ts aes = >. 
; 7 ey at 
ii 


| reer fees.” | Saar i 
TaMMARS £-QeURed | woitannewsas 


0 
ey v 
{ 
“= 
a 
7 co 
ve 4 i, -> 
sg 4 
a eat ' 
~ 
~ 
Ae t oe : 
r 
a 
niheeee te 
rea) _ 
~ 
ee id 
cr, mt 
a anor eatg etna ee eee) 
ga 
f ongety net 
fi re meats 
j - = 
A 
Hl be a ale 
- iT : a a x 
—— ® 

: - 


HA Aer nek co eaten s Bl 3 oF FO 
fi al ; ? ra 
a ‘# le 
’ + 
2 Set S ar ’ he 
wie i” Os | j \ ky 
SN bal fas } a @ . ! 7 
Pa Faget 1 a , 
Sg byt _ ix on | | x 
hea " 
Aw, - 
x Me oy. : 
1 ' — 


re 


: a 
SWART oth Waan ah. | / 


we - o ¥ : 
io ay ; i see 
' i xy 


et 8 b@0€ .2 ©. 2 eet foes eldektev (1) 600m”. 
mrt k cb i | "eno 7 LORANO ne HOS bateyt ie -._. 
“vorempert  “seeg*. | teaned> . ‘gta EO Pe me 

. (oitent meme ante eraMs ap LIatow ‘patwaDOED) 


ais Best ig edortenge Chaney lc (sye208 | 
satsve%) "apk tees te) smi Ren" Rejrtcrm aryet 
yoreupes% lengedy | | ots: ) oe 
nisi hecem ait eaiwet notistod © i 


SECTION III. 
DB8060-20A 
TRUNKING COMBINER 
855 MHZ - 866 MHZ BAND 


FRONT VIEW SIDE VIEW 
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MOUNTED IN STANDARD (6ft. x 19 in. open rack) 
(DB# = DB70 rack) 


ORDERING 
QTY MATERIALS ____PART NUMBERS PESCRIPTION 
20 DB-4642-2B DB-4642-2B Dual Junction Isolator 
20 5"x7" 3/4 Wave 040258-005 Copper Cavities (Bandpass) 
20 18"x1/4" Superflex 054002-257 Interconnect (Isolator 
Out-to-cav. in) 
16 8-3/4"x1/2"superflex 054004-109 Interconnect (Cav. to cav. 
in series) 
4 8-3/4"x1/2" Superflex 054004-109 Phasing cables (to 5-way 
in conn) 
1 5-Way-N-Junction 048047-001 20 Channel Coupling Conn. 
16 UG 107 Connector 031010-014 N-female-N-female-N-male 
Lh Tate) gh gts 
4 UG 27 Angle Conn. O37 0TO-Ol7 N-female-N-male 
right-angle conn. 
1 DB70 Rack DB-70-RACK 6 ft. x 19" open rack 
Note: Hardwares, braces and brackets are not listed. 


Minimum frequency separation 250 KHz. 


9 


wie 
“] 
é 
— 
ro ‘nf 
-. a 
ae % i 
» ee 
% ‘ 
. . 
“a ee he 
; a 
* me 
) s 
t 


‘SUI MOG DUIRMUAT” a «4 
(MAE SAM. G8 SH) aan. ai . 
nae WE2V Hote ws 


() ree! Jo on 

4 Pay 

" . Av ier, if 

oa ous oe a 

ral eg > 
J 
‘ iy hs 4 
, : 

> @ a, “hs 


aod-owasad | : Ne ete a 


at 


i 


AY i si: 


om 


ant, SOae ar Me ?%5) ORANMATE AT Garatom 
2084 3) we) tad SO} as if 
A a 
. | PR TRSOHG aa 
a 2 228 a on: TOMI TARS 5 cuatagran 
lok deisel istrhedsowathel Pebect. bes gi-S$as~da ~ 
sent bas | f 7 TAQ O-8aS080 svcw BAL. OTe a. 
snipes t's SOD TO F414) as-s00Ka0 KeLIeage® "B\IESh ? 
bet ve ot-- 70 iy pe al 
Bo oF Tas) F538 ox titi eoLly tOORED xf? nega" ix" s\e- 6 
; fmelioe nt | 4 ; oe 
Yawn’ 27) ROARS wena eor-scdsao aol sreque 1S Gaett aN8 8. . 
is (onon <h Caer h ier 


Lartnast> 
~ ef sna 


wen 
+ 


¢ 


‘pat feed 

sLen~-K-elenet-* 
MF 

glen“ Lame? 

aos elgdag-tegks 

tos: dsqo: "OP Rati 


, 


r 


beret. son ons’ ageaeend per 5 oer 


+ ea: oes a 


) 


foe ROELO aot oaybeM . aa” 
69-080 520. “osooaod ‘vor i ov. 
c ; Ree apt ae Lea 


{ro~otgreo! 


Mea oF lane 


| ery 


wT 


INSTRUCTIONS FOR EXPANDING DB8060-10 
INTO DB8060-11 THROUGH DB8060-20 


Notes: Assuming the existing DB8060-10 

is presently mounted in the "top" of the 
19" rack and expansion to 11, or 11 and 12 
through 20 channels are required. The 
following changes are required. 


Requirements 


1. Remove existing phase harness and 

"N" tee connector. (Existing 10 ch Ex!ISTING 

; PHASE HARNES 

combiner) ae ee ee) 
2. Remove tee connectors (UG-107) from 

2 “top" channels. Remove right 

angle "elbow" connectors (UG-27) 

from 2 bottom channels. 


3. Attach the elbow connectors (UG-27) 
to 2 "top" channels. Attach the 
"tee" connectors (UG-107) to the 
2 "bottom" channels. Connect the 
interconnecting cables to the 
relocated connectors. (See top 
10 channels as shown in illustration) 


4. When expanding to 11 or 12 channels 
locate mounting brackets in the rack 
a minimum of 8" spacing 
between "top" 10 channels. 


5. When expanding to 11 channels only 
use 5-way "N" junction and 3 phasing 
cables with unused port termination 
with shorted stub. (illustration A) 


6. When expanding to 11 and 12 channels 
or more, use 5-way "N" junction and 
4 phasing cables. (illustration B) 


Summary 
Minimum frequency separation = 250 KHz 


Maximum channel capacity = 20 channels 
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The MIRAGE D1919N represents the latest jin 430 to 458 MHz 
Power Amplifiers. It incorporates features that make it the 
most versatile and useful amplifier available today. The 
D1819N will amplify FM, SSB, and CW Signals. It has variable 
SSB delay, remote keying, over-temperature protection, and 
remote control operation when using the optional RC-1, Remote. 


SPECIFICATIONS 

EREOUENCY: RANGE |)... 1... epee ee 430 TO 458 MHz 

BWR reer teens cc bat es er si stele o.« etttiol siete teks --- INPUT: 3-15 Watts 
OUTPUT: Min of 198 W with 

- 19 Win 

MODE SE vee Tee hr . Dts 6 nce: FM, SSB, CW, ATV with 
modifications 

PRED OW LR ic ce sre el iat eo! cts a 0c se: Some eyo kA cies 13.6 VDC at 29 amps 
nominal 

LOLUNSE Sos ee e She 06x BR oo eS --35 amp (internally 
mounted ) 

PEE OANCE WM. ae cieisie o's esis 6 Medehe de ss. oBeVerers 58 Ohm input and output 

Pe CY CUP sie sisi ie hac ee Leh ee. -Intermittent-internal 
overtemp 

NVA ak A peetarae SUetetatel steve <br cis. eee eleisi seo cle Pe KCE si Xx 51/2" 

We Uneven oo oes ce cs o clefeletele « + cleiste OU LBS 

INSTALLATION 


The D1819N may be mounted by using the brackets Supplied. The 
D1919N must have adequate ventilation around the heat sink. 
Use of # 8 or larger wire to connect the D1819N to the battery 
is recommended. RG-8U or the equivalent should be used 
between the D1910N and the antenna. The antenna should be 
matched, to better than 1.5:1 for best performance.SWR greater 
than 3:1 may cause damage to the amplifier voiding any warranty. 


FRONT PANEL FUNCTIONS 


POWER-ON/OFF This switch turns the power amplifier 
‘ ON and OFF 
SSB/FM Selects the relay time delay for the 


mode of operation. In either the SSB 
or FM position, the amplifer is still 
: biased for linear operation. 
LED (Power On) This LED will go out if the amplifier 


overheats. It will come back on when 
; the amplifier has cooled. 
LED (TX) t This LED will light during 


transmitting periods 
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REAR PANEL FUNCTIONS 
"RADIO" 


1 ANT wt 
RCA JACK 


6 PIN CONNECTOR 


PRECAUTIONS: 
OUTPUT POWER 


HEAT SINK TEMPERATURE 


INPUT POWER 


SSB OPERATION 


INTERNAL ADJUSTMENTS 


"SSB DELAY" é 


"RF ADJUSTMENTS " 


’ 
& 


This connects to the transmitter or 
transceiver. 

This connects to the antenna. 

This connector can be used to ground 
key the transmit relay if the input 
Signal is too weak to activate the 
RF sensing circuit which normally 
handles the function. 

The RC-1 Remote Control Head 

connects here. 


The..D1916N puts. out -enough power to 
cause heating of the coax. RG-8 or 


equivalent is recommended between 
the amplifer and the antenna. 


Along with high-power output comes 
the posibility of high heat sink 
temperatures. The D1918N must be 
mounted where air can circulate 
over the heat sink. The D1916N 
has a built-in thermostat that 
will turn LC SVOFE "Cats 1700. The 
amplifier will not come back on until 
the temperature drops to 146 F. 


Input power should not exceed 
15 Watts. Higher power than this 
may cause failure of the input 
transistor . This will VOID ANY 
WARRANTY. 


The D181@N can be overdriven, causing 
the SSB signal to be distorted. When 
using the D1818N on SSB, the drive 
level or the mike gain from the 
exciter should be adjusted for best 
"on the air" performance. 


This allows XMT relay delay time to 
be adjusted various | lengths. Access 
to this adjustment is through the hole 
in the left side of the cover, behind 
the front panel. A small screwdriver 
can be used to make this adjustment. 


There are no internal adjustments 
dealing with the RF amplifier board. 
The *tuning ofthe RF amplifier is 
preset at the factory by our 
technicians. 
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FUSE A 35 AMP fuse is located under the 
the cover on the PC Board. Should the 
fuse "blow" determine the cause, and 
use exact type in unit as replacement. 


"ATV MOD" Remove .1 mfd disc cap and 18 ohm 
resistor which crosses over both 
final power transistors and connects 
each base to its collector lead. 
These cap/resistor networks are 
designed. to eliminate low | .frequency 
oscilations and will distort atv 
Signals. 


IN CASE OF DIFFICULTY 


Check for loose antenna or Bt connections 
Check SWR of antenna. 
Look for bad or lossy co-ax. 


WNrH 


IMPORTANT REMINDER 


All MIRAGE/klm amplifiers manufactured for amateur radio- 
with the exception of repeater amplifiers - are rated as ICAS- 
Intermittent Commercial and Amateur Service. This generally 
means 5 minute duty cycles, i.e. 5 minutes CEANSMeCeIng, =. 9 
minutes receiving. 


Although all of our units except the hand helds have 
thermal protection, continued use where this cut out occurs 
can damage transistors. : 
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INSTRUCTION MANUAL 


mopEL No. 7 3 (-800- £ 
SERIAL NO. 7_ 1 (400 —A 


| 115 EAST WATKINS PHOENIX, ARIZONA 85004 
TEL.: (602) 252-8058 TWX: 910-951-4220 


LIMITED WARRANTY 


The Seller warrants that, at time of shipment, the products manu- 
factured by the Seller are free from defects in material and work- 
manship. The Seller’s obligation under this warranty is limited to 
replacement or repair of such products within one year from the 
date of shipment. No material is accepted for replacement or re- 
pair without written authority of the Seller. Replacement or re- 
pair is made only after an examination at the Seller’s plant shows 
defective material or workmanship at the time of manufacture. 
All shipping charges on the returned material must be prepaid by 
the Buyer. 


Seller is in no event liable for consequential damages, installation 
cost or other costs of any nature as a result of the use of the pro- 
ducts manufactured by the Seller, whether used in accordance 
with instructions or not. The Seller is not liable for replacement 
of any antenna damaged by lightning. ( 


This warranty is in lieu of all others, either expressed or implied. 
No representative is authorized to assume for the Seller any other 
liability in connection with the Seller’s products. 


Route 79, Marlboro, NJ 07746 e Tel. (201) 462-1880 © TWX (710) 722-3661 

CELWAVE P.O, Box 389 Route 44, Leesburg, FL 32748 e Tel. (904) 787-9200 © TWX (810) 871-0873 
HMP Antennefabrik APS Frejasvej 30 DK-3400, Hillerod, Denmark e Tel (02) 26 36 36 e TWX 42164 HMP e Cable HMPCOMAD 
115 E. Watkins St. 85004 e Tel (602) 252-8058 © TWX 910-951-4220 PDCC PHX 


CELWAVE Celwave RF Inc. 
j 115 E. Watkins Street 
>) Phoenix, AZ 85004 

: Telephone (602) 252-8058 


TJ OR JUNCTION SERIES TRANSMITTER COMBINERS 


Description 


The TJ series of transmitter combiners employ a combination of 
ferrite isolators and cavity resonators to obtain low insertion 
loss and high isolation between transmitters. Models having up 

to three isolators per channel and up to five channels are 
available in the 150, 460 and 800 MHz bands. The minimum 

channel spacing at which these units are used is 120 KHz at 150 MHz, 
250 KHz at 460 MHz and 500 KHz at 800 MHz. In general a 5 channel 
unit at these minimum recommended spacings will have only slightly 
more than 3 db loss per channel. A data sheet for the particular 

| unit ordered is included with this pamphlet. This sheet gives 

| all the insertion losses, isolations and VSWR's of the combiner 

| when operated into an ideal 50 Ohm Hoad- a. tithe, unit womordered 
with an option such as power monitoring, then instructions for that 
option will be appended to these instructions. 


lnstalsationm oeneral) 


After unpacking the unit, the installer should determine where the 
input and output ports of the combiner are and to make sure that 

| the various transmitters will be connected to their correct terminals 
The antenna terminal is marked ANT and the input terminals are 
numbered uliiwe2,setc., generally in ascending frequency order. The 
data sheet for the unit being installed will show the installer 
which transmitter should be connected to each of the input terminals. 
The cables used to connect the transmitters to the combiner should 
be of the double shielded type to avoid undesired coupling. The 

| unit should be operated initially into a 50 Ohm load to make certain 
| that the delivered unit insertion losses are the same as those 

| measured at the factory. Refer to Figure 1 attached for the 
following instructions. 


Initial Testing 


Figure 1 shows a 5 channel combiner in schematic, Lorm. . ine input 
terminals are marked test point "A'', the outputs of the isolators 
are marked test point ''B" and the antenna junction is marked test 
\ pointe Cl\..aInvadditionwa matching network is shown which is 

|») standard equipment with these junction combiners. This matching 


a a TT TT 


i) network will be required when the antenna system VSWR exceeds 
1.3 to 1 anywhere within the band required by all the transmitters. 
Its adjustment will be described under "Antenna System Matching". 


To make power input versus power output measurements to check the 
insertion losses of the combiner the following is needed: 


a. One (1) Bird Model 43 (or equivalent) through line power 
meter with type "N' connectors, and a plug-in for the appropriate 
frequency and power level. 


b. One-(1) 12"! measured pin-to-pin length of RG-214 or 
equivalent with type ''N" male connectors attached, 


c. Two (2) 4' lengths of RG-214 with Male UN'isconnectors. 
dasore GL) Types tn double female connector. 
e. One (1) 50 Ohm load with 100W or more rating. 

Proceed as follows to obtain input and output power readings: 


Stepe L 


“a Connect the 50 Ohm termination to the output or antenna terminal, 
» test point "'C'', of the combiner through one of the 4' lengths of 
RG-214 cable. 


Step 2 


Connect the Channel 1 transmitter to the connector on the 
power meter and the other end of the power meter, Via eo Nem uc. cae e, 
to input terminal 1 (T1) on the combiner. 


Step 


Key the Channel 1 transmitter and note and record the forward 
power reading on the watt meter. 


step 4 


Disconnect the wattmeter from the Tl terminal and connect it, 
via the 12" lead, to the'ANT" terminal. Connect the 50 Ohm load 
to the other terminal of the wattmeter, via the 4' cable. Connect 
the Channel 1 transmitter to the Tl terminal. Key the transmitter 
and note and record the power output at the "ANT" terminal (test 
point "C' in diagram). This wattmeter reading should be not much 
less than half the input reading obtained in Step 3. 
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Step 5 


Repeat Steps 1 - 4 for the remaining channels. If the 
indicated power loss through each of the channels does not exceed 
3.3 db, then the unit is functioning properly. (3.3db loss means 
that 47% of the power is reaching the antenna terminal). If any 
of the channels exceed this allowable loss then retuning of the 
Cavities is indicated. See the later section entitled ''Retuning 
Cavities". If the unit has been ordered with frequency spacings 
less than the recommended minimums (page 1) then a greater loss 
than 3.3 db can be expected. After this initial test, the system 
must be matched to the antenna system with which it will be 
used. The next section discusses that subject. 


Matching to the Antenna System 


To obtain optimum performance from a junction combiner, one must 
provide a very "flat" load impedance over the bandwidth occupied 

by the transmitters connected to the combiner. This can be 
accomplished by providing a near perfect match to the antenna 
system at the frequency closest to the center of the operating band. 
For an antenna system providing a 1.5 to 1 VSWR over the band used, 
this will generally result in some improvement in VSWR even at the 
edge frequencies. 


The same equipment as used in the initial testing will be usede tor 

the following except we will be adding the Antenna Matching Network 
MB 150, MB 460, or MB 900 depending on the band, and the antenna 

to be used with the system. The jumper which connects the antenna 

to the system must be the one which will be used in normal operation. 


~iLeDa'b 


Refer to Figure 1 again. Connect all the transmitters to 
their respective input terminals. Connect the wattmeter to the 
NANT. terminal, .test-point."C", using the 12" cable. Connect the 
Antenna Matching Network to the output of the wattmeter. Connect 
the antenna jumper to the other connector of the Antenna Matching 
Network. 


St epasy 


Determine which of the transmitters is closest to the center of 
the operating band. This transmitter will be used to set the 
Matching Network. 


step 8 


Turn the element of the wattmeter so that it is indicating 
reflected power. Remove the covers from the variable capacitors 
on the Matching Network. Key the transmitter selected in Step 7 
and adjust both the variable capacitors to minimize the reflected 
power observed. It will probably be necessary to substitute a 
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“more sensitive element in the wattmeter to more accurately adjust 


for the desired minimum. Several adjustments of each of the 
capacitors will be necessary because of their interaction. 


Ste Dee 


Check the forward and reflected power of each of the channels 
in turn. The reflected power should be less than 2% in each case. 
If it is more than 2% chances are that the basic antenna system 
VSWR greatly exceeds 1.5 to 1 somewhere within the operating band. 
This can be checked by removing the Antenna Matching Network and 
measuring the forward and reflected powers of each o1r-tie channeLss 
If any of the channels has reflected power in excess of 4% then 
the antenna system is out of specification and our simple matching 
device will probably not be able to correct it Satis Pactort lyst or 
operation with a junction type of combiner. An alternative pro- 
cedure which may correct such a deficiency in the antenna system 
is to perform Step 8 on the channel having the highest VSWR or 
greatest reflected power as measured above. If this technique does 
not help then one must accept the poor power transfer through the 
combiner or install an antenna with a VSWR less than 1.5 to l. 


Retuning Cavities 


If the initial testing of Steps 1 through Step 5 reveals insertion 
losses exceeding thoseshown on the test data sheet, or if auchannel 
Srechannels have been shitted tin frequency then retuning of Lire 
Peyities is indicated..-Note test points ''B in Figure 1. These 
points are at the output of the isolators for the individual 
channels. The method used to retune the cavities will be to 
minimize the reflected power at the individual input terminals 

while terminating the antenna with a 50 Ohm Troad.es-Oniycone 
ehannel’s. poant ''B’* test point will -be opened at a time to insure 
that the remaining cavities have an isolator terminating them. If 
the retuning is necessitated by frequency change of all the channels 
as one might encounter in an 800 MHz trunking system , then it will be 
simpler to retune the cavities if one starts at the lowest frequency 
channel if the frequencies are being lowered and at the highest 
frequency channel if the frequencies are beang raised. Lf only some 
channels are being moved,no definite guide lines can be given and 

it will probably be necessary to readjust Arpethe cayvucLles cet 

least twice due to interaction of them. . For the following, we will 
start with the lowest frequency channel or Tl. 


step 10 


Disconnect the output lead from the isolator in Channel 1 and 
connect it either directly to the wattmeter, or through an extension 
cable made up using one of the RG-214 cables and the double female 
"NN" connector. Connect the output of Tl transmitter to the other 
side of the wattmeter. Connect the "ANT" terminal of the combiner 
to the 50 Ohm load. Loosen the locknut of the Cavatye ineGbannellousis 
a 9/16" open end wrench. (A pair of 9/16" open end wrenches, one to 
loosen the locknut and the other to simultaneously adjust the tuning 
will be necessary.) Set the wattmeter to indicate reflected power,pla 
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the transmitter in "tune'' position, key it and adjust the cavity 
tuning to obtain minimum reflected power of Tl. 
4 

Botepan & 


Reconnect Channel 1 to its isolator and tighten the locking 
device on Channel 1 cavity. Disconnect the lead from Channel 2 
isolator output. Connect it to the wattmeter. Connect Channel 2 
transmitter to the other side of the wattmeter, lossen the locking 
device on Channel 2 cavity and tune it for minimum reflected power 
as in Step 10 above. Continue the process nti | yald -thescaysties 
have been readjusted, making sure that only the channel being tuned 
is disconnected from its isolator and that the proper transmitter 
is being used for the channel being retuned. 


step sz 


Repeat the above process in reverse order. That is, if you 
eturtediat Tl sind ended.at.75.start- back dt TA, 1132 12¢and tinalky 
check Pi again. ; 


The combiner should now be checked for power transfer per Steps 1 
through 5. The insertion losses should now agree with those on 
the data sheet shipped with the unit. The unit can now be tuned 
into the antenna system per Steps 6 through 9. lf: weur stall: 
cannot obtain the insertion losses quoted in the data Sheet 
consult the factory for assistance. 
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OUR NEW NAME IS: | SYSTEM TEST -DATA 
Me enc te Be an TRANSMITTER, COMBINER 


| es 
THE ADDRESS REMAINS THE SAME. Model: TAS 

ASE CHANGE YOUR RECORDS. . 
see ~ ae Serial: 


ate: alae | 
Tested by :( , ANTENNA No. 1 COMBINER 


ISOLATION | wee 
‘Spec: —S db min. Xmtr to Xmtr* 
spec: NE, db min. Ant. to Xmtr 


HT? pews b TCT we Ant-Tlse: tee 
Wer TS 5 wis. arate a St ae Ant-T2 yf ae 
cad rie DY wv? 

It-T4 «look 3-714 4 Ant- TS 
ir2-T1 | 64 T4-T1_ ant-14 2 
2-15 Oe T4-T2 5% Wi tx-Ree 

| 4 nA 
jr20y4 5 T4-T3 GEL 

} 

INSERTION LOSS (db) 

T1-Ant | 8O T3-Ant_ of /E Rec-Ant 

T2-Ant__ of, / T4-Ant of, IG 

RETURN LOSS (db) 

recs 9 min, on 11, T2,.13, and,14 

Spec: IF min. on Ant § Rec. Port | 
ne Gated, Aah ANT=T1_<: 25, 2 ant-12 
iy See T2neild om T3 evs, S win TA OFF ANT—13_./ 5, 2. ANT=-Th 
*With hybrid (s) tuned to match antenna termination 

FREQUENCIES AS FACTORY TUNED: TBS; SD MHz 

“R5e Lap. MHz 


| | RATS 269 gg0A. Mz 
T4 600. Mz 


Division of Phelps Dodge Industries, Inc. 


DR eS nN a a en ee ee 


DB-4001......... 148-174 MHz 
DB-4011...........70-88 MHz 


) BANDPASS CAVITY DB-4015 .......... 118-148 MHz 
Ertan DB-4018 ........ 225-400 MHz 
DB-4020 ........ 406-420 MHz 

(Gm nae 7g _DB-4021..... ... 450-512 MHz 
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GENERAL INFORMATION 


Decibel Products Bandpass Cavity Filters are gener- 
| _ ally used to provide additional selectivity to a re- 
ceiving system or to reduce the sideband noise output 
| of a transmitter. The filters, available in one, two, 
| three, or more cavity combinations, have a unique 
| feature enabling a change in selectivity simply by 
rotating the coupling loops. 


CAVITY INSTALLATION 


The filters can be mounted easily in practically any 

>» location. Single cavity filters have mounting feet 

'*) provided for attachment to wall or panel. Multiple 
cavity filters are mounted to two rails which have 
holes provided for mounting to a wall or panel. The 
three cavity filter (except DB 4041) is designed to 
fit a standard rack mount through the holes provided 
on the rails. 


RECEIVER SELECTIVITY IMPROVEMENT 


1. Insert the filter between the receiver input and 
the antenna — or between a signal generator and 
the receiver if bench tuning. (A 50 ohm pad 
should be used between the signal generator and 
the cavity to insure a proper impedance match.) 

2. Tune the cavity until a peak reading isobtained 
on the second limiter. (Care should be taken to 
insure that the grid current of the second limiter 
is well below limiting.) Clockwise rotation of the 
tuning knob lowers the resonant frequency of 
the’ cavity. 

3. If a multiple cavity filter is being used, tune each 
cavity for maximum limiter reading. Because of 
the interaction between the cavities it will be 
necessary to retune each cavity three or four 

- times to insure proper final adjustments. 

4. When the tuning is completed tighten the locknut 

on the tuning shaft of each cavity. 
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TRANSMITTER NOISE AND 
SPURIOUS RADIATION REDUCTION 


Method |. Minimum reflected power method. 


(a) Install the filter between the transmitter and a 
matched dummy load.’ 

(b) Insert an inline wattmeter between the transmit- 
ter and the cavity capable of indicating reflected 
power from the cavity. 

(c) Set the transmitter to ‘‘tune’’. 

(d) Key the transmitter and tune the cavity for mini- 
mum reflected power. This is an indication of 
proper cavity resonance. 

(e) Multiple cavity filters may be tuned by the above 
method remembering that because of interaction 
between cavities each cavity may have to be re- 
tuned three or four times to insure proper final 
adjustment. 

(f) Remove the wattmeter from the line and connect 
the transmitter and filter to the antenna. No 
further tuning should be necessary. 


“This tuning method should not be used with the an- 
tenna connected to the system. A condition could 
exist where a reactive mismatch due to the antenna 
would be cancelled by the off-resonance reactance of 
the cavity filter. This would leave the filter, although 
apparently tuned, off resonance presenting a higher 
insertion loss to the transmitted signal. Multiple 
cavity filters are more critical in this respect. 


‘Method 2 — Maximum power method 


(a) Install the filter between the transmitter and the 
antenna. 

(b) Insert a wattmeter between the antenna and the 
filter. 

(c) Set the transmitter to ‘‘tune’’ and the wattmeter 
to read ‘‘forward”’. 

(d) Key the transmitter and adjust the cavity (s) for 
maximum power to the antenna. (For multiple 
cavity ‘filters retune each cavity three or four 
times for proper final adjustment.) 

(e€) Set the transmitter to ‘‘operate’’ and again retune 
the cavity (s) for maximum power to the antenna. 

(f) Tighten locknuts on cavities and remove watt- 
meter. 


Note: 


With some transmitters it may be necessary, because 
of impedance mismatches, to optimize the length of 
cable between the transmitter and the first cavity in 
the filter. 

The need for this optimization will be apparent when 
the output power from the transmitter is reduced by 
more than the amount absorbed in the cavity (s) due 
to insertion loss. 

The optimum length of cable between the transmitter 
and the cavity may be empirically found by the fol- 
lowing method: 


1. Tune the transmitter to its antenna according to 
the instruction book. 


2. Insert the cavity (s), which have been tuned by 
either of the previous methods, between the trans- 
mitter and the antenna. If there is a mismatch 
problem the cavity will detune the transmitter. - 


3. Using either short lengths of cable or UG646 
elbows increase cable lengths between the trans- 
mitter and cavity (s) until there is little or no 
interaction or detuning between the transmitter 
and the cavity (s). 


4. Replace the cable containing the UG646 elbows 
and/or short lengths with a continuous length of 
cable of equivalent electrical length (1 elbow is 
approximately 114” of RG 8 or 9). The system 
should now be optimized. 


ADJUSTING SELECTIVITY 


Each bandpass cavity filter is provided with adjust- 
able selectivity capability. This is accomplished by 
physically rotating the coupling loops within the 
cavity to positions corresponding to total cavity at- 
tenuations of 14dB, 1 dB or 2dB. Setting the loops 
to a higher insertion loss increases the selectivity or 
sharpens the frequency response curve of the cavity. 
The total insertion loss of a single cavity will be ap- 
proximately that of the calibrated decal. To set the 
cavity to a particular insertion loss align the marks 
on both connector discs to the insertion loss de- 
sired. For example, if 1 dB insertion loss is desired 
set both loops to the 1 dB mark. Both loops must be 
set to the same insertion loss mark for proper im- 
pedance match (VSWR). 

The total insertion loss of a multiple cavity filter is 
approximately the sum of the losses of the individual 
cavities. For example, if a 1.5 dB insertion loss is 
desired for a three cavity filter, the loop settings of 
the individual cavities should be at 0.5 dB. 
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HIGH Q 
CAVITY | 
FILTERS 


118-148 MHz 
144-174 MHz 
406-420 MHz 
450-512 MHz 


DB-4002-A 
DB-4002-B 
DB-4002-C 
DB-4002-D 
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GENERAL. Decibel Products’ High Q Cavity Filters are 
designed to provide additional selectivity to a receiving 
system or to reduce the sideband noise output of a trans- 
mitter. Each cavity is supplied with three sets of coupling 
loops. The insertion loss values for these coupling loop sets 
are approximately 0.5 dB, 1.0 dB, and 3.0 dB. 


CAVITY INSTALLATION. The cavity can be mounted in 
practically any location. However, for best results, it should 
be mounted vertically in a place where it will be protected 
from rapid temperature changes and where it will not be 
exposed to the elements. 


The cavity has a bracket provided for attachment to a wall 
or panel. The following procedure should be used. 


1. Remove the mounting bracket from the cavity by means 
of the 3/8” x 1/2” bolt. 


2. Using the bracket as a template, drill five 9/32’ mount- 
ing holes. 


3. Attach the bracket to the mounting surface using five 
1/4” bolts. 


4. Mount the cavity on the bracket using the original 
eis ij2 bolt. 


When the correct loops have been selected, (see Table | 
for color coding of loops) instail the loops as follows: 


1. Insert the loops in the holes in the side of the cavity 
such that the end of the loops can be secured to the top 
of the cavity by means of the 6-32 x 1/2 inch screw and 
lockwasher. 


2. Secure the UHF panel connectors to the cavity by means 
of the 4—40 screws and lockwashers provided. 


TABLE i — LOOP COLOR CODE MARKING 


Model No. -5 dB Loops 1.0 dB Loops | 3.0 dB Loops 


DB-4002-A | 118-148 MHz | 2 Yellowdots | 2 Blue dots 2 Brown dots 
DB-4002-B | 144-174 MHz 1 Yellow dot 1 Blue dot 1 Brown dot 
DB-4002-C | 406-420 MHz | 2 Green dots 2 Orange dots | 2 Black dots 
DB-4002-D | 450-512 MHz | 1 Green dot 1 Orange dot 1 Black dot 


RECEIVER SELECTIVITY IMPROVEMENT 


1. Insert the filter between the receiver input and the 
antenna (or between a signal generator and the receiver 
if bench tuning). (A 50 ohm pad should be used between 
the signal generator and the cavity to insure a proper 
impedance match). 


2. With a signal on the proper frequency being fed to the 
receiver, tune the cavity until a peak reading is obtained 
on the limiter. (Care should be taken to insure that the 
grid current of the limiter is well below limiting). 
Clockwise rotation of the upper tuning knob increases 
the resonant frequency of the cavity. 


INSTALLATION & TUNING INSTRUCTIONS 


3. If a multiple cavity filter is being used, tune each cavity 
for maximum limiter reading. Because of the interaction 
between the cavities it will be necessary to retune each 
cavity three or four times to insure proper final adjust- 
ments. 


4. When the tuning is completed tighten the upper and 
lower tuning knobs while still observing limiter reading 
to be sure cavity is properly tuned. The cavity tuning is 
very sharp due to its high Q. 


TRANSMITTER NOISE AND SPURIOUS 
RADIATION REDUCTION 


Method 1. Minimum reflected power method.* 


(a) install the filter between the transmitter and a 
matched dummy load. 


(b) Insert an inline wattmeter between the transmitter 
and the cavity capable of indicating reflected 
power from the cavity. 


(c) Set the transmitter to ‘tune’. 


(d) Key the transmitter and tune the cavity for mini- 
mum reflected power. This is an indication of 
proper cavity resonance. 


*This tuning method should not be used with the antenna 
connected to the system. A condition could exist where a 
reactive mismatch due to the antenna would be cancelled 
by the off-resonance reactance of the cavity filter. This 
would leave the filter, although apparently tuned, in an 
off resonance condition presenting a higher insertion loss 
to the transmitted signal. Multiple cavity filters are more 
critical in this respect. 


{e)  Muitipie cavity filters may be tuned by the above 
method remembering that because of interaction 
between cavities each cavity may have to be re- 
tuned three or four times to insure proper final 
adjustment. 


(f) Switch the transmitter from “‘tune’’ to ‘‘operate™ 
and repeat (d) and (e). 


(g) Remove the wattmeter from the line and connect 
the transmitter and filter to the antenna. No 
further tuning should be necessary. 


Method 2 — Maximum power method 


(a) Install the filter between the transmitter and the 
antenna. 


(b) Insert a wattmeter between the antenna and the 
filter. 


(c) Set the transmitter to “‘tune’’ and the wattmeter 


to read ‘‘forward”’. 
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(d) Key the transmitter and adjust the cavity(s) for The optimum length of cable between the transmitter and e 
maximum power to the antenna. (For multiple the cavity may be found empirically by the following 
cavity filters retune each cavity three or four times method: 
for proper final adjustment). 1. Tune the transmitter to its antenna according to the 

(e) Set the transmitter from “tune” to “operate’’ and instruction book. 

i he cavity(s) for maxir oO ; ; 3 
ean ity(s) fA a ts 2. Insert the cavity(s); which have been tuned by either 
3 of the previous methods, between the transmitter and 
(f) Tighten knobs on cavities and remove wattmeter. the antenna. If there is a mismatch problem the cavity 
will detune the transmitter. 
NOTE: With SOME CARS ICLETS: at ney be necessary, be- 3. Using either short lengths of cable or UG646 elbows in- 
cause of impedance mismatches, to optimize the length of ble | has h : d ; 
cable between the transmitter and the first cavity in the Cheese Fame noes eC Een ane entre, cavity(s) 
filter until there is little or no interaction or detuning be- 
; tween the transmitter and the cavity(s). i.e., the amount 
The need for this optimization will be apparent when. the of power lost in the cavity is approximately the same 
output power from the transmitter is reduced by more than as the loop values. 
bi amount absorbed in the cavity(s) due to insertion 4. Replace the cable containing the UG646 elbows and/or 
Os short lengths with a continuous length of cable of 
For example: If the cavity has 1.0 dB loops installed but equivalent electrical length (1 elbow is approximately 
it appears that 1.5 or 2.0 dB is lost through the cavity at 1%" of RG 8 or 9). The system should now be opti- 
resonance. mized. 
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GENERAL 


DECIBEL PRODUCTS' BANDPASS CAVITY FILTERS ARE DESIGNED 
TO PROVIDE ADDITIONAL SELECTIVITY TO A RECEIVING SYSTEM 
OR TO REDUCE THE SIDEBAND NOISE OUTPUT OF A TRANSMITTER, 
EACH CAVITY HAS THREE COUPLING LOOP SETTINGS. THE IN- 
SERTION LOSS VALUES FOR THESE LOOP SETTINGS ARE APPROX- 
IMATELY 0.5dB, 1.0dB AND 2.0dB. 


RECEIVER SELECTIVITY IMPROVEMENT 


1. INSERT THE FILTERCS) BETWEEN THE RECEIVER INPUT AND 
THE ANTENNA COR BETWEEN A SIGNAL GENERATOR AND THE 
RECEIVER IF BENCH TUNING). CA 50 OHM PAD SHOULD BE 
USED BETWEEN THE SIGNAL GENERATOR AND THE CAVITY TO 
INSURE A PROPER IMPEDANCE MATCH.) 


2. WITH A SIGNAL ON THE PROPER FREQUENCY BEING FED TO 
THE RECEIVER, TUNE THE CAVITYCIES) UNTIL A PEAK READ- 
ING IS OBTAINED ON THE LIMITER. CCARE SHOULD BE 
TAKEN TO INSURE THAT THE GRID CURRENT OF THE LIMITER 
| IS WELL BELOW LIMITING.) CLOCKWISE ROTATION OF THE 
| UPPER TUNING KNOB INCREASES THE RESONANT FREQUENCY 
| OF THE CAVITY. 


3. BECAUSE OF THE INTERACTION BETWEEN THE MULTIPLE 
CAVITY COMBINATIONS, IT WILL BE NECESSARY TO RETUNE 
EACH CAVITY THREE (3) OR FOUR C4) TIMES TO INSURE 
PROPER FINAL ADJUSTMENT. 


tee 


4. WHEN THE TUNING IS COMPLETED TIGHTEN TUNING SCREW 
SHAFT NUT WHILE STILL OBSERVING THE LIMITER READING 
TO BE SURE THE CAVITYCIES) IS PROPERLY TUNED. 


TRANSMITTER NOISE AND RADIATION REDUCTION 


a 


METHOD 1, MINIMUM REFLECTED POWER METHOD. * 


A. INSTALL THE FILTERCS) BETWEEN THE TRANSMITTER AND 
A MATCHED DUMMY LOAD. 


B. INSERT AN INLINE WATTMETER BETWEEN THE TRANSMITTER 
AND THE CAVITY CAPABLE OF INDICATING REFLECTED 
POWER FROM THE CAVITY. 


C. SET THE TRANSMITTER TO "TUNE". 
D. KEY THE TRANSMITTER AND TUNE THE CAVITYCIES) 


FOR MINIMUM REFLECTED POWER. THIS IS AN INDICATION 
OF PROPER CAVITY RESONANCE. 
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METHOD Ze 


BECAUSE OF INTERACTION BETWEEN MULTIPLE CAVITY 
COMBINATIONS, EACH CAVITY MAY HAVE TO BE RETUNED 
SHRGEeC>) OR FOUR C4) TIMES TO, INSURE PROPER FINAL 
ADJUSTMENT. 


SWITCH THE TRANSMITTER FROM "“TUNE™ TO "OPERATE" AND 
REPEATS CDo AND: GE). 


REMOVE THE WATTMETER FROM THE LINE AND CONNECT THE 
TRANSMITTER AND FILTERCS) TO THE ANTENNA. NO FUR- 
THER UUNING SHOULD BE NECESSARY. 


THIS TUNING “METHOD SHOULD NOT BE USED WITH THE “ANT-— 
ENN AS CONNECTEDE TOSI hia SYSTEM. aA CONDITION COULD 
ExXiSt WHEREWA_ REACT IVE “MISMATCH DUE @TO> THE. ANTENNA 
WOULD BE CANCELLED BY THE OFF-RESONANCE REACTANCE OF 
fetemCAvw thy a hriareR CSO. gulits WOULD EEAVE, THE FPILIERCS. 
ALTHOUGH APPARENTLY TUNED, IN AN OFF RESONANCE CON- 
DITION PRESENTING A HIGHER INSERTION LOSS TO THE 
TRANSMITTED SIGNAL. 


MAXIMUM POWER METHOD 


INSTALLS THE IF IGrER GS) SBETWEEN® FHE }TRANSMETRTERVAND 
THE ANTENNA. 


INSERT A WATTMETER BETWEEN THE ANTENNA AND THE 
Pele ERGs). 


SE eiHee TRANSMITTER TO, st UNEV LANDS THE WATITMETER TO 
READ "FORWARD". 


KEY THE TRANSMITTER AND ADJUST THE CAVITYCIES) FOR 
MAXIMUM POWER TO THE ANTENNA. 


BECAUSE OF INTERACTION BETWEEN MULTIPLE CAVITY COM- 
BINATIONS EACH CAVITY MAY HAVE TO BE RETUNED THREE 
C3) -ORSFOUR CGH) TIMES 10 INSURE PROPER FINAL ADJUST-— 
MENT. 


SEieiHE TRANSMITTER FROM "TUNE" FO “OPERATE AND 
AGAIN RETUNE THE CAVITYCIES) FOR MAXIMUM POWER TO 
THE ANTENNA. 


TIGHTEN TUNING SCREW SHAFT NUT ON THE CAVITYCIES) 
AND REMOVE WATTMETER. 


Wii oOMee RANG Mii chose li MAYe BE NECESSARY 


BECAUSE OF IMPEDANCE MISMATCHES, TO OPTIMIZE 
THESEENGIH OF CABLE BETWEENS THE TRANSMITTER AND 
Rhee Ro? SCAVITY IN THE FILTER COMBINATION. 
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DB-4090 


806-949 MHz BAND-PASS/REJECT DUPLEXER 


GENERAL 


The DB-4090 is designed for use in 806-949 MHz when 
transmitter and receiver frequencies are separated 
by 45 MHz. - It utilizes two: (2) identical 1/4 wave 
cavities and employs a separate notching adjustment. 
Each section provides 65 dB (nominally) isolation to 
transmitter noise or receiver desensitization. 


FIELD TUNING 


The duplexer is factory-tuned to the exact operating 
frequencies and shipped ready for immediate instal- 
lation. No further field tuning or adjustment is 
required. If it becomes’ necessary to change the 
“leperating frequencies of the duplexer, it may be 
returned to the factory for retuning or may be field- 
tuned if the following equipment is available: 


5 
JS” 


1. A signal generator (50 ohm) capable of producing... 
a signal at the transmitter-and receiver frequencies. 


2. A receiver tuned to the desired receiver frequency. 
2 3. A receiver tuned to the desired transmitter frequency. 
4. One 50 ohm pad. 
5S. One 50 ohm termination. 
FIELD TUNING PROCEDURE (SEE FIGURES 1 AND 2) 
1. Connect equipment as shown in Figure 525. 


2. Loosen the hex nut which locks the threaded 
tuning rod on each cavity. 


3. Tune the signal generator to the desired higher 
frequency. 


4. Tune the band-pass adjustment of the high frequency 
cavity of the duplexer while observing the limiter 
reading of receiver #1. Tune for maximum limiter 


i 4) D reading. (Clockwise on tuning screw decreases 
resonant frequency of cavity.) 
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5. Lock tuning screw shaft nut after tuning, the 
Cavity. 


6. Disconnect receiver #1 and connect receiver #2. 


7. Tune signal generator to the desired lower 
frequency, 


8. Tune the notching adjustment of the high pass 
cavity for minimum signal into receiver #2. 


9. Connect equipment as shown in Figure 3b. 


10. Tune signal generator to the desired lower 
frequency. 


11. Tune the band-pass adjustment of the low fre- 
quency cavity of the duplexer observing the 
limzter"reading of receiver #2, Tune for Ne 
maximum limter reading. 


12. Lock tuning screw shaft nut after tuning each 
Cav Etys 


13. Disconnect receiver #2 and connect receiver #l. 


14. Tune signal generator to desired higher fre- 
quency. 


15. Tune the low pass cavity notching adjustment 
for minimum signal into receiver #1. 


16. Duplexer is tuned. 


17. To summarize: Tune the band-pass adjustment of 
the high pass cavity to pass the higher freq- 
uency and notching adjustment to reject the lower 
frequency; tune the band-pass adjustment of the 
low pass cavity to pass the lower frequency and 
notching adjustment to reject the higher freq- 
uency. 


\ 
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INSTALLATION INSTRUCTIONS 
for NOTCH FILTERS 


Model DB-4105 Model DB-4140 Model DB-4175 
30 - 50 mc 148 - 174 me 450 - 470 mc 
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General 


The Decibel "Notch Filter" is designed for use in certain radio systems 
where interfering signals are degrading the performance of the system. 
These narrow band band-stop filter networks provide the means to pass 
the station operating frequency with low insertion loss while rejecting 
an interfering signal which is very close to the "pass" frequency. 


Maximum power handling capability of the filter is dependent upon the 
insertion loss at the operating frequency as shown below: 


Insertion Loss Power Rating (continuous) 
1.0 db 350 watts 
2.0 db 250 watts 
3.0 db 100 watts 
Installation 


1e filter can be mounted either vertically or horizontally and is usually 
mounted near or on the base station cabinet (the interconnecting cable 
length between filter and station is not critical). To install, simply 
insert the filter in the transmission line circuit by means of the UHF 
tee (M-358) on the cavity. (see Figure 1) Since the filter has been 
factory tuned, no further adjustment is necessary. 


To 
TRANSMITTER 
OR 
RECEIVER 


ANTENNA 6-18-68 
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Field Tuning 


The Notch Filters are factory-tuned to the exact pass and reject 
frequencies and shipped ready for immediate installation. No further « 
field tuning or adjustment is required. If it becomes necessary to change 
the frequencies of a Notch Filter it may be returned to the factory for 
retuning or may be field-tuned * if the following equipment is available. 


1. A signal generator (50 ohms) capable of producing a signal at the 
reject frequency. 
. 2. A receiver tuned to the desired reject frequency. 
3. Two 50 ohm pads. 


*Note: There are different types of Notch Filters in each of the frequency 
bands. Each model will have basically the same frequency response across _ 
its own band. If it becomes necessary to change the frequency response 

a different stub-harness configuration is needed. 


Field Tuning Procedure 


1. Connect equipment as shown in Figure 2a. 
2. Tune the signal generator to the desired reject frequency. 
3. Tune each cavity for minimum signal into the receiver. 
(Clockwise on tuning screw decreases resonant frequency of cavity). 
4. Lock tuning screw nut after tuning each cavity. 


Laboratory Tuning Procedure = 


1. Connect equipment as shown in Figure 2b. 

2. Connect the 3 db pads to the Notch Filter terminals. 

3. Tune signal generator to within 1 KHz of the reject frequency 
using the frequency counter. 

4. Tune the local oscillator 30 MHz below the reject frequency to 
obtain a reading on the 30 MHz I.F. amplifier. Add or remove 
attenuation with the decade attenuators until I.F. amplifier reads >» 
cn scale. 

5. Tune each cavity for a minimum signal into the I.F. amplifier. 
(Clockwise on tuning screw lowers resonant frequency of cavity). 

6. Set reference reading on I.F. amplifier meter and note attenuation 
in decade attenuators. 

7. Remove Notch Filter from set-up and connect the 3 db pads together. 
Add attenuation in the decade attenuators until the reference 
reading on I.F. amplifier is achieved. The difference in the decade 
attenuation readings from step 6 is the amount of attenuation 
through the filter at the reject frequency. 
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8. Lock tuning screw shaft after tuning each cavity. 


9. With test equipment tuned to the pass frequency measure insertion 
loss of the filter at the pass frequency. 


SIGNAL 
GENERATOR 


NOTCH 
FILTER 


RECEIVER 


FIGURE 2a. FIELD TUNING EQUIPMENT 


F-100 
6-18-68 
FIGURE 2b. LABORATORY TUNING EQUI PMENT 
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0-9 | Tuning Procedure for BP Cavities with Rotatable Loops 


”~ 


This procedure is applicable to coaxial TEM cavities that operate in the quarter- 
wave or three quarter-wave mode. 


Adjustment of the pass frequency is made by means of the invar adjustment screw 
at the top of the cavity. The inner conductor of the cavity is lengthened or 
shortened by this screw to lower or raise the resonant frequency. 


The insertion loss and therefore the selectivity of the cavity is set by rotating the 
loops to adjust the coupling into and out of the cavity. See Figure 2. 


The insertion loss is set by an open circuit (O.C.) return loss measurement. This 

will allow a balanced return loss when looking into either port. Therefore a device 
that can measure return loss vs. frequency will be required. (HP-8754, HP-8505,, etc.) 
Each cavity type will have its own l.L.vs. O.C. return loss curve. Determine from 

the proper curve the correct O.C. return loss setting for the desired insertion loss. 
Follow the procedure listed below: 


1. Connect the cavity as shown in Figure 1. 
| Rotate the first loop to a slightly uncoupled position. 


2. Adjust the tuning screw of cavity for maximum return loss at the desired 
center frequency. 


| 

i 

| 3. Adjust the first loop for the specified O.C. return loss at the maximum 
| return loss point. 


| 4. Connect the test bridge to the second port and adjust for the proper O.C. 
| return loss at the maximum return loss point. 


5. If the second loop had to be rotated a lot from its initial position, return 
to Step 3 and repeat. 


6. Connect test equipment to measure insertion loss. 
Adjust center frequency if necessary. 
Tighten all screws and locking nuts. 
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a. Pass-Reject Cavity 


66-88, 136-174, 406-512 MHz PD-505 
406-512 MHz PD-695 
806-896 MHz. PD-895 
406-512 MHz PD-1155 


Exact frequencies must be specified. 
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i 
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PD-505 Pass Reject Dual Notch Resonators are de- 
signed to pass one frequency and reject another on either side 
of their pass frequency. (For minimum spacing see table Page 
14), the 505 series of pass-notch devices are of copper 
construction and are 6 inch diameter quarter-wave resona- 
tors. The 505 series is temperature compensated for opera- 
tion over the range of —40° to + 160°F. 


PD-695 and PD-895 Pass Reject Dual Notch Resonators 
are designed to pass one frequency and reject another on 
either side of their pass frequency (For minimum spacing see 
page 14), the resonators are of copper construction and are 4 
inch diameter quarter-wave resonators. The PD-895 is tem- 
perature compensated for operation over the range of—40°to | 
+160°F. 
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a PD-1155 Pass Reject Dual Notch Resonator is designed 
|| to pass one frequency and reject another on either side ofits | 
_ | pass frequency. The PD-1155 will operate at a minimum | 
spacing of 500 KHz. The PD-1155 cavity is of copper | 

- construction and is a 6 inch diameter, three quarter-wave | 
PD-505 coaxial resonator. The operating temperature range is — 40° to 
+160°F. 
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PD-505-0 RESPONSE CURVE 
.250 MHz SPACING 


(66-88 MHz) 


ATTENUATION IN dB 


75, 
FREQUENCY IN MHz 


PD-505-4 RESPONSE CURVE 
(406-512 MHz) 


ATTENUATION IN dB 
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PD-1155 RESPONSE CURVE 
(406-512 MHz) 
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Mechanical Specifications: 
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Frequency Range—MHz 
Insertion Loss—dB 

Reject Attenuation—dB 

Min. Frequency Spacing—MHz 
Max. Power Handling—Watts 
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Electrical Specifications: 


Connector Type (Female) 
Frequency Stability ppm/°F - 
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Maximum Dimensions in. (mm) 
Diameter—in. (mm) 


Length—in. (mm) 
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800 MHz 

_Base Station Duplexers 
a 
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o2) 


6-960 MHz PD-896 
6-960 MHz PD-898 


ee 


PD-896 Base Station Duplexer uses two of the PD-895 
pass-reject dual notch cavities in each channel. Each cavity | 
incorporates a unique loop structure which provides a mini- 
mum number of cable-to-connector joints and the simplest | 
harnessing arrangement. The dual notch circuitry providesa | 
pseudo bandpass characteristic, particularly at wider fre- | 
quency spacings. The PD-896 Duplexer is designed for the | 
3.6 MHz spacing used in the 956-960 MHz band but can be 
used at spacings up to 45 MHz. ‘ 

This duplexer is mounted on a 5% inch panel. It may be | 
modified to have the connectionsintherearwithaflatpanelin | 
front. Specify PD-896-SR, as illustrated. 


7 
| PD-898 Base Station Duplexer is specifically designed | 
for use in 45 MHz spaced repeater systems operating inthe — 
| 806-960 MHz band. It provides a minimum of 65 dBisolation | 
between transmitter and receiver and 1.0 dB maximum 
insertion loss per channel. The PD-898 features copper | 
construction and is temperature compensated over a wide | 
range. This unit mounts directlyinastandard19inchrack and | 
is supplied with Type N female terminations. : 


ee SN ae RE ae A hE Ae Se | 
| Electrical Specifications PD-896 PD-898 
} Frequency Range—MHz 806-960 

, Frequency Separation—MHz 45 

| Max. Power input—watts 100 125 

| Insertion Loss Tx-Ant.—dB 1.0 
__Insertion Loss Rx-Ant.—dB 1.0 

i Tx Noise Suppression at Rx Freq.—dB 65 

‘Rx Isolation at Tx Freq.—dB 65 
Maximum VSWR 1.534 

* Connector Type (female) pare NV SN N ‘ 
; Frequency Stability ppm/°F 0.5 
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Mechanical Specifications 
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PD-896 


PD-898 
Maximum Dimension—in. (mm) 
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Height 5¥% (133.3) 5V% (133.3) 
i Width 19 (482.6) 19 (482.6) 
| Depth 9 (228.6) 10 (254) 
yc Weight—Ibs. (ka) 23 (10.5) 10 (4.5) 
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PD-896-SR 


PD-898 RESPONSE CURVES 
(806-960 MHz) 
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PD-896 RESPONSE CURVES 
(806-960 MHz) 
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CAT. NO. 644 - 509 (30- 59 MHz) 
CAE NO” (ae 5O9 (39-50 MHz) 
CAVITY oe 
SERIAL NO 2 i) ©) 


FREQUENCY 


DESCRIPTION 
The 644-509 and 645-509 cavity resonators are designed for band-pass 

applications requiring high selectivity. They are capacitively tuned TEM mode 
resonators employing capacitive probe coupling, which allows easy adjustment 
of the insertion loss and thus the selectivity, by the customer, 

Complete specifications are given in Fig. l. 
PROBE LENGTH ADJUSTMENT 

Refer to the cutting charts for the coupling probes given in Figs. 
2 & 3. The probes are supplied in a length giving 0.5 dB insertion loss at 
the lowest frequency of the given range. Pick the desired operating frequency 
on the appropriate figure, Fig. 2 for 644-509, Fig. 3 for 645-509. Follew 
the frequency line up to the intersection with the desired insertion: less line 
and read across to the length dimension, The length is measured as shown in 
the figure, The coupling probes should then be reinserted in the resonators. 


TUNING INSTRUCTIONS 


Fig. 4 shows the tuning set-ups to be employed for both receiver and 
transmitter applications, For receiver applications a signal generator and the 
receiver to be used with the resonator will be required. The resonator is 
merely tuned for maximum signal into the receiver using limiter current readings 
or other output indicators. The generator level should of course be kept low 
te minimize receiver overload. 

For rough tuning the 1/4-28 set screws in the hexagonal tuning net 
should be loosened to allow the tuning rod to be adjusted for a rough indication 


of resonance. The set screws should then be again tightened te secure the tuning 


rod. Then the large locknut may be loosened to permit a final fine tuning 


adjustment with the large screw. 


sana ME tei cat eg et S*yanptey: ae sya ease 


aE - 

eS 4s hikes de i re, eae oe a 

age Tesi 7 ne y ne brow et L be » a Hid ix a fap ef 
1 , rel 4 ; 


a re Bs ue i a i‘ 
1 KOEI BED | EL RENT | 
Bde aU ey © 


ee 
ae i. 


nee , me #7 7 n t -. ete 
wh AD Seid peated. ge plein yen 


4 


ms gf aary a west y ; | Ry ie a 5 anna : ido veg iat eg: bis 


BARI Set tae bee See Nom? Soke me Gane wha Se 
tJ : % a pe 4 ; a \ ‘ 
a a at us ast 
ety CA ee fs SS | ae ewe ey. EE coe | 
— f < } f= 


sa as 4a ‘ eae Ce AE 3 i 
a gat ‘a *: Shy Gay i 4 a Po oy : ‘ eh ee fe 2 a y Ey See vt sty yar. 
bated a : 5 ae “ 4 get 0 Be ang Bets ») Pr at one iy? rd 7 i coum ry $e sae ate ‘ eee 
“ ap ms 4 ith 3 te i i Co PARA bad te 
. 4 1 u . Car's ves 


ae 
os 
+ 


q. hi ie aD Neate 


Pe . peor su he “eine ‘ana 
ity a ig ent q 


Al. ity uy 


Ee on Fal ecot ian Smee ny aaa al yaee, pate Vdaee 
UE METS ih MEI ie ONES Ae beset - ; be sigat 


| 

f 

| | 

E. Sat a RD: Set 
| 


yD 


For transmitter application a reduced power output setting of the 
Pesssai tte: a wattmeter capable of reading both forward and reflected power 
and a 50 ohm load will be required. With the transmitter keyed the resonator 
should be quickly tuned for minimum reflected power indication at the input 
side of the resonator. This adjustment may have to be corrected slightly 
when connected into an antenna system. 
INSTALLATION 

The resonators may be used in either a vertical or horizontal 
position, but in either case they should be secured to prevent their becoming 
damaged or detuned. They should not be operated in excess of the recommended 
power levels or damage to the resonators and/or the associated transmitter 


might be the result. 
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MODEL 
Frequency Range 
Insertion Loss 


Attenuation (off Freq.) 


(with 1 dB insertion Loss) 


Impedance 


VSWR at Resonance (Maximum) 


Max. Power Input 


with insertion loss at: 
O.5 dB 
1.0 dB 
2.0 dB 
Outer Conductor Material 
Inner Conductor Material 
End Plates 
Cavity Diameter 
Maximum Length 
Net Weight 


Shipping Weight 


FIG, 1 
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LOW BAND RESONATOR SPECIFICATIONS 


644-509 
30 - 39 MHz 
0.5 to 2 dB 


~3 dB @ + 37.KHz 

-10 dB @ + 135 KHz 

-20 dB @ + 375 KHz 

-30 dB @ + 1.25 MHz 

-40 dB @ + 3.5 MHz 
500 


1.5 to l 


350 watts 

125 watts 

50 watts 
5052 Alum. 
Copper 
6061-T6 Alum. 
ke 

che pee 
40 lbs. 


66 lbs. 


645-509 
39 - 50 MHz 
0.5 to 2 dB 


-3 dB © + 42 KHz 

-10 dB @ + 150 KHz 

-20 dB @ + 420 KHz 

-30 dB @ + 1.4 MHz 

-40 dB @ + 3.7 MHz 
50Q 


Lao tonl 


350 watts 
125 watts 

50 watts 
5052 Alum. 
Copper 
6061-T6 Alum. 
) Bae 
jie 
36 lbs. 


60 lbs. 
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Attenuator — Output 
Receiver Indiecater 


RECEIVER APPLICATION 


Transmitter Reflected power Cavity 
(in “tune” meter 
position) 


TRANSMITTER APPLICATION 
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FILTERS AND DUPLEXERS 


T1500A SERIES 
406-512 MHz 


AEPS- 7463-0 


a 


1. INTRODUCTION “2. INSTALLATION | 


These filters and duplexers are for use with a. Bracket-Mounted Filters 

Motorola FM two-way radio communications . 

| equipment operating in the 406-512 MHz frequency (1) Carefully unpack the unit and check for 
range. The filters and duplexers use 1/4-wave _ concealed damage. 
cavity resonators whichare temperature-compen- : 
sated and tuned withan adjustable center conductor. (2) Select a mounting location near the 
The cavities ‘contain unique loops or probes associated equipment or inside the equipment 
terminated in type UHF receptacle connectors with cabinet that will permit using the shortest cabling 
"Teflon" insulation. between the filter and the equipment. 


(3) Using the mounting bracketas atemplate, 


eg ese eusod 3 theantenng circuit mark the locations of the desiredmounting holes. 


of a base station or repeater to eliminate or 


minimize receiver desensitization or inter- (4) Drill the mounting holes required by the 

modulation from strong localsignals. Similarly, type of mounting hardware to be used. ; 

| they may be used to reduce transmitter noise or ; 

} intermodulation products. (5) Mount the filter using hardware supplied. 
MOTOROLA INC. service nubiications 
Communications Division 1301 E. Algonquin Road, Schaumburg, IL 60196 

© Motorola, Inc. 1983 68P81102E96-G 


Printed in U.S.A. -l- 1/25/83-UP 


PERFORMANCE SPECIFICATIONS 


FILTERS 


MODEL NUMBER T1500A a rea T1502A 
FREQUENCY BAND| 406-512 MHz __—_[ 406-430 MHz] 430-470 MHz | 470-512 MHz| 406-430 MHz | 430-470 MHz} 470-512 Miz 
INSERTION Loss |0.54B]1.0dB|2.5dB| 0.74dB 0.6 dB 0.5 dB 1.5 dB 1,3 dB 


0 5 
FEOADED Q [380°] 325" P7SO™ | \/guemmcasiar SONNE sy iscsi MRA etore 0 700) eee 


MAXIMUM POWER 
INPUT 


MINIMUM PASS- 
REJECT SEPARA- Beye Bes. 
MINIMUM REJECT 37 dB @ 2 MHz 40 dB@3MHz| 50 dB @ 2 MHz 54 dB@ 3 MHz 
ATTENUATION 52 dB @ 5 MHz 48 dB@5MHz|_ 72 dB @ 5 MHz 67 dB. 5 MHz 
SEM BE USE i ea0ncreot60 > C -30° C to +60°C -30° C to +60° C 
RANGE 


SIZE Er es ear 


INSERTION LOSS 


ISOLATION 
(WHEN USED AS 
DUPLEXER) 


TEMPERATURE : i 
RANGE -30°C to +60°C 


TERMINATION UHF Female 


See Isolation Curve: Figure 16 


DUPLEXERS 


MODEL NUMBER PAS OSA AE: T1504A, AF T1507A 
FREQUENCY BAND 406-430 MHz} 430-470 MHz | 406-430 MHz | 430-470 MHz | 470-512 MHz 


496-512 MHz 
“MINIMUM FRE- 
QUENCY SEPARA- 5 MHz 2 MHz 3 MHz 5 MHz 
TION 

55 dB 80 dB 85 dB 55 dB 
NOISE SUPPRES- 
SION AT RECEIVE 55 dB 80 dB 85 dB 55 dB 
FREQUENC Y 
MAXIMUM POWER 
125 W 
TEMPERATURE 3 ‘ ¥ é 4 5 
RANGE -30°C to +60°C -30°C to +60°C -30°C to +60°C 
(le a De a iis LON aes Teo awe 


RECEIVER ISOLA- 
60 dB 70 dB 55 dB 
UHF Female UHF Female UHF Female 


TION AT TRANS - 

MIT FREQUENCY 

RECEIVER INSER- i 

TION LOSS 0.8 dB 0.7 dB 1.6 dB 1.4 dB 133) dB. 2.0 dB 
TRANSMITTER IN- 


TRANSMITTER 
VSWR MAXIMUM re re 


TERMINATION 


PT VroreNT Se] 
[_Wo90FNTE | 
[_VIeoeNTE 
[veer Onna | 
PS OVIEPONML | 

| CVISSONME | VOSSONML | 


Gots See a ee SE ee 
eee pe es he rrrayo™ | everson 
V6ESIONML 


VOPSINAL 
LIM ATaVvoS VLESINAL VIESINML 


ob, qdOudd ONIIdNOo VECPIAHTL VECPIATL VECpIt LL 
NITANG weevouT LE | _weevoaT reervaTL | TY 


14 dOO 
IT dOOT ONITAHNOD GNvdssvd Vessgoa TL Vessga TL VI8S9ATL |X} 
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DESCRIPTION 


MODEL CHART 
FILTERS AND DUPLEXERS 
406-512 MHz 


MOTOROLA 


ONE ITEM SUPPLIED WHEN FREQUENCY SPACING IS GREATER 


THAN 5.0 MHz 
TWO ITEMS SUPPLIED WHEN FREQUENCY SPACING IS LESS 


THAN 5.0 MHz 
TWO ITEMS SUPPLIED WHEN FREQUENCY SPACING IS 


NUMBER INDICATES QUANTITY OF ITEMS SUPPLIED. 
GREATER THAN 5.0 MHz 


ONE ITEM SUPPLIED. 
ONE ITEM SUPPLIED WHEN FREQUENCY SPACING IS LESS 


THAN 5.0 MHz 


PASS-REJECT CAVITY FILTER (REJECT FREQUENCY HIGHER THAN 


PASSBAND CAVITY FILTER 


T1500 
T1501AH 


REJECT CAVITY FILTER (REJECT FREQUENCY LOWER THAN 


PASS FREQUENCY) 
TWO-CAVITY PASS-REJECT FILTER 


PASS FREQUENCY 
PASS- 


T1501AL 


T1502A 


TWO-CAVITY PASS-REJECT DUPLEXER 


FACTORY INSTALLED TWO-CAVITY PASS-REJECT DUPLEXER 


FOUR-CAVITY PASS-REJECT DUPLEXER 


FACTORY INSTALLED FOUR-CAVITY PASS-REJECT DUPLEXER 


CAVITY PASSBAND 
THREE-CAVITY PASSBAND FILTER 


TWO 


T1505A 
T1506A 
T1507A 


FOUR-CAVITY PASSBAND DUPLEXER 


ACTORY INSTALLED FOUR-CAVITY PASSBAND DUPLEXER 


1507AF 


' 


| 

| 
[ 

\ 

( 

{ 

| 


EPS-7461-A 


(6) Connect the filter to the transmitter or 
receiver. Cables external to the filter are not of 
a critical length and may be shortened if required. 


b. Rack Panel Mounted Units 


(1) Carefully unpack the unit and check for 
concealed damage. 


(2) The units are designed to mount on any 
standard 19-inchrelay rack. Hardware is supplied 
for mounting units into Motorola outdoor base 
station cabinets. 


(3) Select position in rack for best location of 
unit, i.e., closest proximity to associated 
equipment inputs and outputs. 


(4) Mount unit in place in rack with 
appropriate mounting hardware. The hardware 
supplied is intended for use with Motorola base 
stations. 


(5) Connect the filter and duplexer to the 
transmitter and receiver. 


(6) Duplexers and filters must be installed 
with appropriate lengths of 50 ohm coaxial cable 
(not supplied) to fit the individual installation. 


3. THEORY OF OPERATION. 


Each resonant cavity, technically a re-entrant 
quarter-wave resonator, is avery high-Q (low-loss) 
tunable tank circuit. The dimensions of each 
resonator are designed for minimum loss. The 
cavities are tuned to the required pass frequency 
by an adjustment which changes the length of the 
center conductor. Lower frequencies have more 
of the center conductor inside the cavity, higher 
frequencies have correspondingly less. Invar, a 
material with a very lowtemperature coefficient 
of expansion, is used for the tuning. shaft to 
minimize detuning due to ambient temperature 
changes. 


Each resonant cavity is fitted with a specially 
designed pair of coupling elements (loops or probes). 
These loops and probes efficiently convert energy 
from the 50 ohm coaxial cable to the correct 
mode inside the resonant structure. 


When the cavity is not tuned to resonance, 
most of the energy is reflected. Only asmallpor- 
tion is able to excite the correct mode and reach 
the output element. 


a. Passband Filters 


Each passband cavity filter is provided with 
a set of adjustable coupling loops to supply varying 
degrees of selectivity. Coupling loop positions 
which provide a higher degree of selectivity also 
result in a higher insertion loss. 


b. Pass-Reject Filters and Duplexers 


The input and output coupling elements are 
placed very close to eachother, totake advantage 
of mutual coupling. That is, a small amount of 
energy is always being transferred between coup- 
ling elements because of their proximity. At one 
frequency, the energy transferred by mutual 
coupling cancels the energy transferredacross by 
the resonant mode within the cavity. Thus, atone 
frequency, there is a reject notch in addition tothe 
selectivity of the cavity. 
used, the notch occurs above the pass frequency; 
when coupling probes are used, the notch is below 
the pass frequency. The notch frequency is ad- 
justed by changing the physical spacing between 
the coupling elements. 


Cavities are used on each side of a duplexer, 
The cavities tuned to the lower carrier frequency 
use the coupling loops to notch out the higher car- 
rier frequency, while the cavities tuned to the 
higher carrier frequency use coupling probes to 
notch out the lower carrier frequency. Odd 
quarter-wave coupling is used between cavities to 
obtain minimum pass frequency bandwidth and 
insertion loss. 


4. INSTALLATION OF COUPLING 


ELEMENTS 2 

Coupling elements are factory-installed inall 
T1500A Series Cavity Filters and Duplexers. There 
are three coupling element types: passband loops, 
notch loops, and notch probes (refer toFigures 2, 
3, and 4). If it becomes necessary to change or 
install coupling elements, use the following pro- 
cedure. 


a. Passband Coupling Loops (Kits TLE6881A, 
T LE6882A and TLEO883A) . 


Models T1500A, T1505A, T1506A and T1507A 
employ passbandloops. Unless otherwise specified 
on the factory order, the loops willbe set for 1/2 dB 
insertion loss. The loops in the T1507A duplexer 
will be set for 1.0 dB. 


Insertion loss of the filter is determined by 
the position in which the coupling loops are installed 


When coupling loops are © 
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TLN4066A Mounting Panel Kit 


64-84242A 03 
3-135038 


2-82360B07 


4-812732 
66-106514 


33-84333B01 
7-82537N01 


42-10217A01 


PL-391-D 


PANEL, cavity mtg 

SCREW, tapping: No. 14x 
3/4" Phillips pan head (4 req'd) 
NUT, sheet spring: ("'clip- 
on"); type '"'U"' (4 req'd) 
WASHER, cushion (4 req'd) 
WRENCH, ALLEN (#8) 


NAMEPLATE 
BRACKET, duplexer cable 


STRAP, tie 


TLN4104A and TLN4202A Miscellaneous Parts Kit PL-392-B 


9-86150 
58-109152 


28-82021G01 


CONNECTOR, adapter: uhf; 
"tee!! type 
CONNECTOR, adapter: uhf; 


"feed-through" type 
CONNECTOR, plug: male; 
uhf; 4 req'd. (TLN4104A only) 


(6) Connect the filter to the transmitter or 
receiver. Cables external to the filter are not of 
a critical length and may be shortened if required. 


b. Rack Panel Mounted Units 


(1) Carefully unpack the unit and check for 
concealed damage. 


(2) The units are designed to mount on any 
standard 19-inchrelay rack. Hardware is supplied 
for mounting units into Motorola outdoor base 
station cabinets. 


(3) Select position in rack for best location of 
unit, i.e., closest proximity to associated 
equipment inputs and outputs. 


(4) Mount unit in place in rack with 
appropriate mounting hardware. The hardware 
supplied is intended for use with Motorola base 
stations. 


(5) Connect the filter and duplexer to the 
transmitter and receiver. 


(6) Duplexers and filters must be installed 


with appropriate lengths of 50 ohm coaxial cable 
(not supplied) to fit the individual installation. 


3. THEORY OF OPERATION. 


Each resonant cavity, technically a re-entrant 


quarter-wave resonator, is avery high-Q (low-loss) 


tunable tank circuit. The dimensions of each 
resonator are designed for minimum loss. The 
cavities are tuned to the required pass frequency 
by an adjustment which changes the length of the 
center conductor. Lower frequencies have more 
of the center conductor inside the cavity, higher 
frequencies have correspondingly less. Invar, a 
material with a very lowtemperature coefficient 
of expansion, is used for the tuning. shaft to 
minimize detuning due to ambient temperature 
changes. 


Each resonant cavity is fitted with a specially 
designed pair of coupling elements (loops or probes). 


These loops and probes efficiently convert energy 
from the 50 ohm coaxial cable to the correct 
mode inside the resonant structure. 


When the cavity is not tuned to resonance, 


most of the energy is reflected. Only asmallpor- 


tion is able to excite the correct mode and reach 
the output element. 


a. Passband Filters 


Each passband cavity filter is provided with 
a set of adjustable coupling loops to supply varying 
degrees of selectivity. Coupling loop positions 
which provide a higher degree of selectivity also 
result in a higher insertion loss. 


b. Pass-Reject Filters and Duplexers 


The input and output coupling elements are 
placed very close to eachother, totake advantage 
of mutual coupling. That is, a small amount of 
energy is always being transferred between coup- 
ling elements because of their proximity. At one 
frequency, the energy transferred by mutual 
coupling cancels the energy transferredacross by 
the resonant mode within the cavity. Thus, atone 
frequency, there is a reject notch in addition tothe 


selectivity of the cavity. When coupling loops are © 


used, the notch occurs above the pass frequency; 
when coupling probes are used, the notch is below 
the pass frequency. The notch frequency is ad- 
justed by changing the physical spacing between 
the coupling elements. 


Cavities are used on each side of a duplexer, 
The cavities tuned to the lower carrier frequency 
use the coupling loops to notch out the higher car- 
rier frequency, while the cavities tuned to the 
higher carrier frequency use coupling probes to 
notch out the lower carrier frequency. Odd 
quarter-wave coupling is used between cavities to 
obtain minimum pass frequency bandwidth and 
insertion loss. 


4. INSTALLATION OF COUPLING 


ELEMENTS ~ ¥ 

Coupling elements are factory-installed inall 
T1500A Series Cavity Filters and Duplexers. There 
are three coupling element types: passband loops, 
notch loops, and notch probes (refer toFigures 2, 
3, and 4). If it becomes necessary to change or 
install coupling elements, use the following pro- 
cedure. 


a. Passband Coupling Loops (Kits TLE6881A, 
TLEOS82A and TLEOS83A) 


Models T1500A, T1505A, T1506A and T1507A 
employ passband loops. Unless otherwise specified 
on the factory order, the loops willbe setfor 1/2 dB 
insertion loss. The loops in the T1507A duplexer 
will be set for 1.0 dB. 


Insertion loss of the filter is determined by 
the position in which the coupling loops are installed 


ae oN 
(eo 
? 


(e 


TUNING KNOB 
36-84458A01 


2-10397A06 
NOT SHOWN LOCKING NUT 
3-1209 MACHINE SCREW 
4-7658 LOCKWASHER 
2-7048 NUT MACHINE 
3-136716 WOOD SCREW 
66-106514 ALLEN 
WRENCH 


TUNING SHAFT 


2-119626 
MOUNTING NUT 
(BRACKET OR RACK 
PANEL USE) 


LOCKWASHER 4- 7664 
MOUNTING BRACKET 


7- 84241A03 
(FOR SINGLE FILTER 
USE) 


COUPLING LOOP 
CONNECTORS 
(WHEN USED) 


COUPLING 
ADJUSTMENT 


TAPPING SCREW 
37134168 


COVER PLATE 
64-84253A01 


COUPLING PROBE 
LOCATIONS 
(WHEN USED) 


LOCKSCREW 
37136715 


CAVITY BODY 
ASSEMBLY 
1-82267L01 


COVER ASSEMBLY 
1-80703B21 


BEPS-1440-C 


Figure l. 
Cavity Filter Parts Location Detail 


PARTS LIST 


TLE6420A Filter Cavity 
1-82267L01 


1-80703B21 
47-84255A01 
47-84254A03 
41-84247A01 
4-84250A01 
4-84251A01 


64-84253A01 
3-400356 


3-3375 
4-9777 
2-119626 
4-7664 
36-84458A01 


42-82388C05 
2-10397A06 


TLE6881A Passband Coupling Loop Kit (406-430 MHz) PL-1489-B 


1-84448A03 


1-84448A04 


1-84448A07 


1-84448A08 


3-400356 


4-9777 


TLE6882A Passband Coupling Loop Kit (430-470 MHz) PL-386-D 


1-84448A01 


1-84448A02 


1-84448A09 


1-84448A10 


3-400356 


4-9777 


REFERENCE MOTOROLA 
ESCRIPTION 
SYMBOL PART NO. DESCRIPTIO 


PL-385-C 
CAVITY BODY ASSEMBLY: 


COVER ASSEMBLY, cavity 
PLUNGER 

TUNING SHAFT 

SPRING 

WASHER (2 req'd) 

WASHER 

COVER PLATE, hole 
SCREW, tapping: 4-24 x 1/4''; 
plain hex head; 6 req'd 
SCREW, tapping: 6-20 x 5/16"; 
plain hex head; 8 req'd 
LOCKWASHER, split: No. 4; 
6 req'd 

NUT, machine: 3/4-16 x 
1-1/8" hex 

LOCKW ASHER; 3/4" internal 
KNOB, tuning 

RETAINING RING: ''E"' type 
NUT, locking: #2-20 


COUPLING LOOP ASSEMBLY: 
fixed; right hand; coded GRN, 
RED (used for 1/2 and 1 dB 
insertion loss) 

COUPLING LOOP ASSEMBLY: 
fixed; left hand; coded GRN, 
RED (used for 1/2 and 1 dB 
insertion loss) 

COUPLING LOOP ASSEMBLY: 
fixed; right hand; coded BLK, 
GRN (used for 2.5 dB insertion 
loss) 

COUPLING LOOP ASSEMBLY: 
fixed; left hand; coded BLK, 
GRN (used for 2.5 dB insertion 
loss) 

SCREW, tapping: 4 x 1/4"; 
hex hd; 8 req'd. 
LOCKWASHER, split: No. 4; 
8 req'd. 


COUPLING LOOP ASSEMBLY: 
fixed; right hand; coded BLK, 
RED (used for 1/2 and 1 dB 
insertion loss) 

COUPLING LOOP ASSEMBLY: 
fixed; left hand; coded BLK, 
RED (used for 1/2 and 1 dB 
insertion loss) 

COUPLING LOOP ASSEMBLY: 
fixed; right hand; coded RED, 
BLU (used for 2.5 dB insertion 
loss) 

COUPLING LOOP ASSEMBLY: 
fixed; left hand; coded RED, 
BLU (used for 2.5 dB insertion 
loss) 

SCREW, tapping: 4x 1/4"'; 
hex head; 8 req'd. 
LOCKWASHER, split: No. 4; 
8 req'd. 


REFERENCE 
SYMBOL 


MOTOROLA 
PART NO. 


TLE6883A Passband Coupling Loop Kit {470-512 MHz) PL -1490-B 


1-84448A05 


1-84448A06 


1-84448A11 


1-84448A12 


3-400356 


4-9777 


TLE6434A Notch Coupling Loop Kit 


9-82442E05 


24-8423 8A01 


24-84238A03 
3-400356 


Fe MAT 


4-82418B01 
4-9746 


3-82245E04 


3-2949 


9-82442E05 


24-84239A01 
24-84239A03 
3-400356 


4-9777 


14-84240A01 


4-9746 


2-84447A01 
4-82418B01 | 


TLN4031A Mounting Bracket Kit 
7-84241A03 
3-1209 
4-7658 
2-7048 
3-136716 


66-106514 
33-84002B01 


(TLE6434A) 


| WASHER, i i 


DESCRIPTION 


COUPLING LOOP ASSEMBLY: 
fixed; right hand; coded BLK, 
BLU (used for 1/2 and 1 dB 
insertion loss) 

COUPLING LOOP ASSEMBLY: 
fixed; left hand; coded BLK, 
BLU (used for 1/2 and 1 dB 
insertion loss) 

COUPLING LOOP ASSEMBLY: 
fixed; right hand; coded BLU, 
GRN (used for 2.5 dB insertion 
loss) 

COUPLING LOOP ASSEMBLY: 
fixed; left hand; coded BLU, 
GRN (used for 2.5 dB insertion 
loss) 

SCREW, tapping: 4 x 1/4"; 
hex head; 8 req'd. 
LOCKWASHER, split: No. 4; 
8 req'd. 


PL-387-D 


CONNECTOR, receptacle: 

2 req'd. 

LOOP, cavity (R.H.) 

LOOP, cavity (L.H.) 

SCREW, tapping: 4 x 1/4"; hex 
hd.; 8 req'd. 

LOCKWASHER, split: No. 4; 8 
req'd. 

WASHER, nylon: 2 req'd. 
LOCKWASHER: #8 med. split; 
2 req'd. 

SCREW, knurled head: 2 req'd. 
(TLE6432A) 

SCREW, machine: 6-32 x 5/16" 


CONNECTOR, receptacle: 
2 req'd 

PROBE, adjustable (R.H.) 
PROBE, adjustable (L.H.) 
SCREW, tapping: 4 x 1/4": hex 
hd.; 8 req'd. 

LOCKWASHER, split: No. 4: 

8 req'd. 

INSULATOR, probe mounting: 
2 req'd. 

LOCKWASHER: #8 med. split; 
2 req'd. 

NUT, knurled: 2 req'd. 


(1-Cavity) PL-389-B 


BRACKET, cavity mtg 
SCREW, machine: 10-32 x 
1/2" slotted binder head 

(4 req'd) 

LOCKWASHER: No. 10 
internal (4 req'd) 


NUT, machine: 10-32 x 5/16" 
hex (4 req'd) 

SCREW, wood: No. 10x 
1-1/2" slotted round head 

(4 req'd) 

WRENCH, ALLEN (#8) 
NAMEPLATE, cavity 


TLN4066A Mounting Panel Kit 


64-84242A 03 
3-135038 


2-82360B07 


4-812732 
66-106514 


33-84333B01 
7-82537N01 


42-10217A01 


TLN4104A and TLN4202A Miscellaneous Parts Kit 


9-86150 
58-109152 


28-82021G01 


REFERENCE MOTOROLA DESCRIPTION 
SYMBOL PART NO. 


PL-391-D 


PANEL, cavity mtg 

SCREW, tapping: No. 14x 
3/4" Phillips pan head (4 req'd) 
NUT, sheet spring: (''clip- 
on''); type ''U"' (4 req'd) 
WASHER, cushion (4 req'd) 
WRENCH, ALLEN (#8) 


NAMEPLATE 
BRACKET, duplexer cable 


STRAP, tie 


PL-392-B 


CONNECTOR, adapter: uhf; 
"tee" type 
CONNECTOR, adapter: uhf; 


"feed-through" type 
CONNECTOR, plug: male; 
uhf; 4 req'd. (TLN4104A only) 


TO ANTENNA 


"E" CABLE 
SEE TABLE I 


LOOP CAVITY 


TO 
LOWER - FREQUENCY 
UNIT 


"B" CABLE 
SEE TABLE I 


f LOOP CAVITY 
TO 
ANTENNA 


To 
LOWER - FREQUENCY 
UNIT 
(E.G. UHF BASE XMTR) 


"D" CABLE 
SEE TABLE II 


"B" CABLE 
SEE TABLE IIT 
LOOP CAVITY GCERS <1 56074 
(REJECT FREQUENCY HIGHER THAN 
NA LOOP CAVITY PASS FREQUENCY) 


(REJECT FREQUENCY HIGHER 
THAN PASS FREQUENCY) 


RIGHT HAND COUPLING 


») LOOP (CL1). LOOPS 


SHOWN IN 0.5 dB 
POSITION 


FIXED LOOP 


FIXED LOOP 
ALTERNATE 
LOCATION 


BANDPASS CAVITY FILTER 


Figure 2. FAEPS—2623—A 

Passband Coupling Loop Kit 
(TLE6881A, TLE6882A, & TLE6883A) 
(Interior View) 


CAVITY FILTER 

WITH NOTCH FREQUENCY 
HIGHER THAN BANDPASS 
FREQUENCY 


F peune 3: FAEPS—2624—A 
TLE6432A (Loops Coded YEL, BLU) 


LEFT HAND 
COUPLING LOOP 


ADJUSTABLE 
LOOP 


ADJUSTING 
SLOT 


TLE6434A (Loops Coded GRAY, VIOLET) 


Notch Coupling Loop Kit 
(Interior View) 


TABLE I 


MODEL T1502A 


FREQ, RANGE CABLE KIT "E" CODE 


406-430 MHz TKN6535A BLK-RED 
430-470 MHz [_TKN6536A | BLACK 
470-512 MHz TKN6537A BRN-GRN 


MODEL T1502A 


: 


CABLE KITS PL-1491-c 


LOOSE CONNECTORS CABLE ASSEMBLIES 
INCLUDED IN KIT INCLUDED IN KIT ITEMS INCLUDED IN CABLE ASSEMBLY 
CONNECTOR: COAXIAL; 
"TEE" TYPE; 


TO ANTENNA 


CABLE KIT 


CONNECTOR: COAXIAL; CABLE, RF: COAXIAL; CONNECTOR, MALE: 
FEED-THRU TYPE; PART COLOR |TYPE RG-142 B/U; COAXIAL; UHF TYPE}; ADAPTER, CABLE: 
NUMBER PART NO, 9-86150 PART NO. 58-109152 PART NO, 30-83278B01 PART NO, 28-82021G01 PART NO, 58-854020 
(FOR QUANTITY REQUIRED, | (FOR QUANTITY REQUIRED,| NUMBER | CODE |(FOR LENGTH REQUIRED,| (FOR QUANTITY REQUIRED,| (FOR QUANTITY REQUIRED, a "E" CABLE 
SEE BELOW) SEE BELOW) SEE BELOW) SEE BELOW) SEE BELOW) ERGETST ATION SEE TABLE I 
a) PO 6 oe a ee a a ee ae ee 2 : 
i oe a eae eM ani] OlbatsoAs amen yee [ake 1925/8" et. Sam Ee Seng ees. (eee eee ae (2m et 
nen oette os fe eee eee | i-ReengAtS REN GEN] ©) 13-3/48 or ae Tp 2 Bie ae 
TEKNGS38A a Pi PROBE CAVITY LOOP CAVITY 
ETE CG VT Ro Xe a) Ee ee? Ue es ne ee eee Tee 
8-3/4" 
TKN6540A = a pa} et oe : 3 FREQ, RANGE | CABLEKIT | "A"CODE 
406-430 MHz TKN6538A BRN-BLU 
ORG 9-3/4" 2 2 430-470 MHz TKN6539A RED-YEL | 
TKN65414 Bes = 1-84459A 14| BLK veL{ 0-1/2" 2 2 470-512 MHz TKN6540A YEL BLK-BLU 
BLK, GRN 9-3/8" p 2 
[ 1-84459A12|RED, YEL! 5-3/4" 2 2 MODEL T1503A 
TKN6542A -- 1-84459A04 ORG | 9-3/4" 2 Zz TO 
2 2 LOWER - FREQUENCY 
URE ZY NOTE EN Dd Qe RY cg |e aw (PENT TN UNIT 
RI Sea OAT MCE RS RN eT |e meer 2 Pe Va EO emo ORS. =| 
-- 2 2 
2 2 
TKN6544A = *1-84459A15 2 2 TO "B" CABLE 
TKN6545A -- -- 8-1/2" 2 HIGHER- FREQUENCY SEE TABLE IL 
*1-84459A15 9-3/8" 2 2 TABLE Ii 
RETA = *1-84459A07| BLU 8-1/2" 2 2 MODEL T1504A PROBE CAVITY LOOP CAVITY 
rae" 2 anTENNA 
BEES ri rae Pi-ssa5a16[BuK, BLU ee : FREQ, RANGE |CABLE KIT |"'A" CODE |"B" CODE |"'C"" CODE |"'D" CODE 
e1=8445 9616) DIK AB Dti| Mees Ube) SO | 
Se en pe ea ee 2 406-430 Mila | TRNGSIIA [BRN-BLU[ ORG [BLK-YBL 
1 6-7/8" Z +. Seite ae aL SER-BLU SLR-ORN BRN-YEL 
1 17-3/4" 2 2 | 470-512 MHz | T = 5 5 
1 15-3 /4" 2 2 
1 14-3/4" 2 2 
1 9-3/4" 2 : MODEL T4504 
1 g-3/4" Ze SSS 
1 g" 2 Ps 
* (2) SUPPLIED ag 
LOWER FREQUENCY 


(E.G. UHF BASE XMTR) 


"D" CABLE 
SEE TABLE IT 


"B" CABLE 


TO 

HIGHER -F REQUENCY ss SAE ETE aE 

E.G Gieeace RCVR “c" CABLE ce ote 

(E.G. ) 335 wae ae SEE TABLE IIL ' Pon eRtiny GCEPS-7360-A 

(REJECT FREQUENCY HIGHER THAN 
PROBE CAVITY PROBE CAVITY RROEAGA LOOP CAVITY PASS FREQUENCY) 
(REJECT FREQUENCY LOWER (REJECT FREQUENCY LOWER (REJECT FREQUENCY HIGHER 
THAN PASS FREQUENCY) THAN PASS FREQUENCY) THAN PASS FREQUENCY) 


Duplex Cabling Detail 
Motorola No. PEPS-7462-D 
1/25/83 
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BANDPASS CAVITY FILTER 


RIGHT HAND COUPLING 
LOOP (CL1). LOOPS 
SHOWN IN 0.5 dB 
POSITION 


LEFT HAND 
‘COUPLING LOOP 


Figure 2. FAEPS—2623—A 
Passband Coupling Loop Kit 
(TLE6881A, TLE6882A, & TLE6883A) 
(Interior View) 


CAVITY FILTER 

WITH NOTCH FREQUENCY 
HIGHER THAN BANDPASS 
FREQUENCY 


— 


FIXED LOOP ADJUSTABLE 
LOOP 
FIXED LOOP ADJUSTING 
ALTERNATE SLOT 
LOCATION 


Figure 3. FAEPS—2624—A 
TLE6432A (Loops Coded YEL, BLU) 
TLE6434A (Loops Coded GRAY, VIOLET) 
Notch Coupling Loop Kit 
(Interior View) 


CAVITY FILTER 

WITH NOTCH FREQUENCY 
LOWER THAN BANDPASS 
FREQUENCY 


PROBE MTG. 
INSULATOR 


FIXED PROBE 


ALTERNATE 
ADJUSTING ON 
SLOT 
FIXED PROBE 
ADJUSTABLE 
PROBE 
FAEPS—2625—A 
Figure 4. 
TLE6433A Notch Coupling Probe Kit 
(Interior View) 
in the filter cavity. The loops may be properly installed. Refer to Figure 3. Thenotchcoupling 
oriented by referring to Figure 5. Select the loops can be installed without removing the cavity 
desired insertion loss configuration. bottom cover assembly. 


(1) Place the left-hand coupling loop in the 
left coupling loop opening in the cavity. Position 
the loop with the dots in the proper position as 
shown in Figure 5. Fasten in place with the 
mounting hardware supplied. 


(1) Place the adjustable loop in the right-hand 
position so that the extruded and tapped hole in the 
loop lines up withthe adjusting slot in the cavity 
body assembly. 


(2) Install the right-hand coupling loop, (2) Secure the adjustable loop to the cavity 
properly oriented, in the right-hand opening of body with a knurled machine screw provided, 
the cavity. Secure with the mounting hardware using a lockwasher and plastic washer under the 
provided. screw head. 

NOTE ; 
t 
When changing fram 0-541B to-eitersenG (3) Fasten the UHF connector to the cavity 


or 2.5 dB settings, CL1 must be removed body with the self-tapping hardware provided. 


from the cavity and exchanged with the 


other coupling loop, rotating both loops (4) Determine the correct location for the 


to the correct position as shown in Fig- ec 

ure 5. Inthe 2.5 dB insertion loss If the required separation between the 
position, use the auxiliary set of loops filter pass and reject frequenciesis greater than 
supplied with the cavity. 2 and less than 5 MHz, use the fixed location 


closest to the adjusting slot. 


b. Notch Coupling Loops (Kit TLE6432A) 
If the required separation is greater than 


Models T1501AH, T1502A, T1503A and T1504A 5 MHz and less than 8 MHz, use the fixed location 
employ notch coupling loops. These have a fixed furthest from the adjusting slot, and use loop kit 
insertion loss of 0.5 - 0.7 dB when correctly Model TLE6434A. 


INSERTION 
LOSS 


TLE 6881A 
LEFT — HAND 


LOOP POSITION 


RIGHT — HAND 
LOOP POSITION 


4/2 dB 


TOP OF CAVITY 


LEFT — HAND 
LOOP POSITION 


TLE 6882A 
RIGHT — HAND 


LOOP POSITION 


LEFT — HAND 
LOOP POSITION 


TLE 6883A 
RIGHT — HAND 


LOOP POSITION 


TOP OF CAVITY 


dB 


2.5 dB 
(SEE NOTE) 


TOP OF CAVITY 


Figure 5. 


NOTES : 
1. USE AUXILIARY LOOPS IN 2.5 dB APPLICATION 


CEPS-32099-0 


Passband Coupling Loop Positions 


(Exterior View) 


(5) Place the fixed loop in the left-hand po- 
sition so that the extruded and tapped hole inthe 
loop lines up with the desired fixed hold location 
in the cavity body. 


(6) Secure the fixed loop to the cavity body 
with a knurled machine screw provided, using a 
lockwasher and plastic washer under the screw 
head. 


(7) Fasten the UHF connector to the cavity 
body with the self-tapping hardware provided. 


c. Notch Coupling Probes (Kit TLE6433A) 


Models T1501AL,T1502A, T1503A and T1504A 
employ notch coupling probes. These havea fixed 
insertion loss of 0.5-0.7dB when correctly 
installed. Refer to Figure 4. 


(1) 


(2) Place a mounting insulator on the adjust- 
able probe. 


Remove the cavity bottom cover assembly. 


(3) Insert the adjustable probe and_ the 
mounting insulator into the right-hand loop posi- 
tion so that the copper threaded stem of the 
mounting insulator extends through the adjusting 
slot in the cavity body. 


(4) Secure the adjustable probe tothe cavity 
body with a knurled nut provided, using a lock- 
washer and plastic washer under the nut. 


(5) Fasten the UHF connector to the cavity 
body with the self-tapping hardware provided. 


(6) Determine the correct location for the 
fixed probe. 


If the required separation between filter 
pass and reject frequencies is greater than2 MHz 
and less than or equal to 5 MHz, use the fixed 
location closest to the adjusting slot. 


If the required separation is greater than 
5 MHz and less than 8 MHz, use the fixed location 
furthest from the adjusting slot. 


(7) Place the fixed probe in the left-hand posi- 
tion so that the mounting insulator stud extends 
through the desired fixed hole location in the cavity 
body. 


(8) Secure the fixed probe to the cavity body 
with a knurled. nut provided, using a lockwasher 
and plastic washer under the nut. 


(9) Fasten the UHF connector to the cavity 
body with the self-tapping hardware provided. 


(10) 
sembly. 


Replace the cavity bottom cover as- 
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Figure 6. 
Passband Filter and Duplexer Cabling Details 
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CAVITY MODELS INTERCABLING KIT MODELS 
| 2- BRANCH : SHORT 4-BRANCH : LONG 8-BRANCH : 


406-430MHz | TKN6558A TKN6552A TKN6S55A 
430-470MHz | TKN6559A TKN6553A TKN6556A 
470-512 MHz TKN6S60A TKN6554A TKN6557A 


BRANCH 


T1500A 


rae 
“Ses ned 


T1505A Ss 


= 


ANTENNA 


\V/ 


e 


T1I5O07A 


TRANSMITTER 
AND/OR 
RECEIVER BRANCHES 
(UP TO 8) 


ble 


DEPS- 7363-0 


Head sad 
lee see 


Figure 7. 
Intercabling Diagram for Multiplexing Applications 


NOTES: 


1. PBL = PASSBAND LOOP; NP = NOTCH PROBE; NL = NOTCH LOOP 

2. IF A T1502A CAVITY FILTER IS USED, AS IN BRANCH NO, 7, THE 
NOTCH COUPLING LOOP MUST BE CONNECTED TO THE INTER- 
CABLING KIT. 

3. IF A T1501AL CAVITY FILTER IS USED INSTEAD OF A T1501AH 
CAVITY FILTER IN BRANCH NO, 8, ONE OF THE FOLLOWING 
CABLE KITS IS REQUIRED. 


406-430 MHz TKN6538A 
430-470 MHz TKN6539A 
470-512 MHz TKN6540A 


4, IF AN ODD NUMBER OF BRANCHES ARE REQUIRED (FOR EXAMPLE, 
IF BRANCH NO. 1 IS NOT REQUIRED), THEN POINT @) ON BRANCH 
NO, 2 MUST BE CONNECTED TO THE 4-BRANCH CABLE KIT ( POINT 

) WITH ONE OF THE FOLLOWING CABLE ASSEMBLIES: 


406-430 MHz 1-84459A04 
430-470 MHz 1-84459A06 


470-512 MHz 1-84459A16 


EPS-7367-O 


5. MULTIPLEXING 
a. Applications 


Méotorola offers three duplexer packages, 
Models T1503A, T1504A and T1507A for use 
with repeaters. For systems requiring more 
than two inputs toa common antenna, T1500A 
Series Motorola Cavity Filters may be converted 
to a multiplexer configuration with three optional 
intercabling kits. 


Figure 6 illustrates two models of passband 
filters and a passband duplexer and Figure 7 
shows a possible multiplexing application in- 
volving eight inputs (branches). 


Figure 7 constitutes only one of several thou- 
sand possible networks, each one highly dependent 
upon the base station equipment and frequencies 
used. Consult your Motorola Area Systems 
Engineering Department for assistance with your 
particular requirements. 


b. Isolation 


The Passband Filter IsolationCurves in Fig- 
ure 16 are included for your reference. These 
curves show the typical isolations provided by each 


filter model, when usedina duplexer or multiplexer 


configuration. 
fe Bead ee Diabet OS 


Figure 14 details the kits and insertion loss 
settings available from the factory. Isolation in 
Figure 16 is measured between points #1 and #2 
as shown in Figure 14. 


6. RECOMMENDED TUNING 
PROCEDURES 


All filters and duplexers are tuned to the 
customer-specified frequencies prior to shipment 
fromthefactory. Ifsystem performance indicates 
the duplexer is detuned, one of the following 
procedures may be used. Do not attempt to 


SIGNAL 
GENERATOR 


AEPS-7513-0 


retune unless the following procedures have been 
read, and do not attempt to "touch-up" the tuning 
unless the complete tuning procedure is going to 
be followed. 


a. Method 1 (Models T1503A, AF and T1504A, AF) 


CL ebm eeeeee 5 os) Eda 
(a) "Motorola'' Model S1341A or 
$1342A Signal Generator. 


(b) Tunable receiver or two"Motorola" 
receivers, one tuned to each of the frequencies 
to be duplexed. 


(a) With the signal generator and the 
receiver tuned to the pass frequency, adjust the 
center conductor of the cavity for minimum 
signal loss through the cavity. 


(b) With the signal generator and the 
receiver tuned tothe reject frequency, adjust the 
movable loop for maximum signal loss through 
the cavity. To do this, loosen the knurled screw 
slightly. Move the screw until minimum signal 
is received and then re-tighten the screw. The 
screw may move slightly whenitis tightened, so 
it is advisable to have the screw tight enough so 
that the screwcan barely be moved when adjusting. 


(c) Steps (1) and (2) should be repeated 
for every cavity in the duplexer. 


(d) Connect the duplexer to the trans- 
mitter, receiver and antenna with 50-ohm coaxial 
cable (not supplied). Adjust the transmitter final 
amplifier for rated power intothe duplexer. After 
all tuning is complete, the tuning knobs may be 
removed to prevent accidental detuning or tamper- 
ing by unauthorized personnel. 


RECEIVER 


Figure 8. 
Method 1 Test Set-Up 


a 
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(1) Recommended Test Equipment 
(a) Mixer circuit constructed as shown 
in Figure 9. 


(b) 'Motorola'' Model S1341A, S1342A 
or R1201A Signal Generator. 


(c) IF output from an S1318A or R12Z01A 
Signal Generator equal to the duplex frequency 
separation or a ''Motorola''.S1056A/B Portable Test 
Set with a crystal frequency equal to the duplex 
frequency separation. 


(d) "Motorola Wattmeter with appro- 
priate elements. 


(e) Motorola"! 
Resistor. 


T1013A RF Load 


(f) Isolated Tee connector (construct 
this by removing the Tee port of a UHF Tee 
connector), This provides 30 to 40 dB of isola- 
tion between the shunt path and the direct path 
through the Tee to protectthe receiver when the 
transmitter is keyed. 


(g) Transmitter and receiver from the 
station to be duplexed 


FROM 
TRANSMITTER 
THROUGH 

DUPLEXER 


TO 
RECEIVER 
INPUT 
PEAKING 
GENERATOR 
OR 


SIGNAL 
GENERATOR 


AEPS-4447-0 
4K 


3/16" DIA 
3/8" LONG 


Figure 9. 
Mixer Circuit 


Alignment of the duplexers can be 
simplified by using the mixer circuit shown in 
Figure 9. The mixer receives inputs from the 
transmitter and a low frequency source. The 
outputs from the mixer are frequencies above and 
below the transmitter frequencies at separations 
equal to the output of the low frequency generator. 


The receiver will respond to one of the 
mixer products and thus can be used indirectly to 
detect the transmitter frequency. 


(3) Tuning Procedure for Transmitter 


eee ae ee 


(a) Connect the equipment as shown 
in Figure 10. 


(b) Adjust the center conductors of 
the transmitter cavities for maximum wattmeter 
readings. 


Figure 10. 
Method 2 Transmitter Branch Pass Test Set-Up 


(c) Connect the equipment as 
in Figure ll. 


shown 


(d) Tune the signal generator to the 
exact receiver frequency. Adjust the movable 
loop for maximum loss through the cavity. Refer 
to Method 1 for adjustment aids. 


AEPS-7515-0 


RECEIVER 


Figure 11. 
Method 2 Transmitter Branch Reject Test Set-Up 


(4) Tuning Procedure for Receiver 


(a) Connect the equipment as shown in 
Figure 12. 


(b) Tune the signal generator to the 
exact receiver frequency. Adjust the center 
conductors of the receiver cavities for minimum 


loss through the cavities (maximum receiver 


signal). 
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RECEIVER 


AEPS -7516-0 


SIGNAL 
GENERATOR 


Figure 12. 
Method 2 Receiver Branch Pass Test Set-Up 


(c) Connect the equipment as shown in 
Figure 13. 


(d) Set the local oscillator source tothe 
exact duplex frequency separation. Adjust the 
movable loop for maximum loss through the 
cavity (minimum signal to the receiver). Refer 


to Method 1 for adjustment aids. 


RECEIVER 


AEPS-7517-0 
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MIXER RF 
CAL OUT 


LO 
OSCILLATOR 
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WITH CRYSTAL 


OR 
IF GENERATOR 


Figure 13. 
Method 2 Receiver Branch Reject Test Set-Up 


(5) Connect the duplexer tothe transmitter, 
receiver and antenna with 50-ohm coaxial cable 
(not supplied). Adjust the transmitter final 
amplifier for rated power into the duplexer. After 
all tuning is complete, the tuning knobs may be 


removed to prevent accidental detuning or tamper- 


ing by unauthorized personnel. 


c. Tuning Procedures for all other Models 


(1) Models T1501AH and T1501AL may 
be tuned by Method 1 or Method 2 using only 
the single cavity instead ofaduplexer. Depending 
on the method used, omit either step (d) -- 
Method 1 -- or step (5) -- Method 2. 


(2) Models T1500A, T1505A, T1506A and 
T1507A have only passband loops but no notch 
loops and probes. They may be tuned by using 
only steps (3) (a) and (b), and steps (4) (a) and 
(b) of Method 2. 
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(3) Model T1502A may be tuned by tuning 
each center conductor for minimum loss through 
the cavities. This should be adequate unless the 
reject frequencies also require retuning. If this 
is the case, use Method 1 withatunable receiver 
but omit step (d). 


7. ALTERNATE TUNING PROCEDURE 


If the preceding methods can not be 
used, all models may be tuned using the 
following methods. 


a. Cavity Tuning in Receiver Applications 


Tuning cavities for receiver branch circuits 
entails individual tuning of each cavity in a 
multiple-cavity setup followed by repeaking of the 
group of cavities connected in their normal 
configuration. Individual tuning of each cavity 
requires disconnection of the cavity from its 
associated cabling, and connection to a signal 
generator and receiver. After each cavity is 
tuned, the intercabling must be reconnected and 
the final adjustment is made to the combined set 
of cavity resonators, using the same test equip- 
ment. 


(a) Connect the test set cable to the 
receiver meter socket. Set the test set to read 
meter position 4. 


(b) Connect the signal generator tothe 
receiver input. Set the signal generator 
"on-frequency'! by adjusting the signal generator 
frequency for zero reading on meter position 4 
(discriminator). 


(c) Disconnect the signal generator from 
the receiver input and connect it to the input of the 
cavity to be tuned. 


(d) Connect the output of the cavity to 
the receiver input. 


(e) Set the test set to read meter 
position l. 


(f) Adjust the signal generator output to 
produce a usable reading ontest setmeter position 
1. Keep the level below saturation. 


(g) Tune cavity for maximum meter 
reading by adjusting the tuning knob on top of the 
cavity. One turn of the tuning knob will change 
the resonance point approximately 1.8 MHz. Keep 


ie 


») 


em 


the meter reading below the point of saturation by 
reducing generator output as necessary. 


(h) After the cavity is tuned for a peak 
reading, disconnect the test cables and reconnect 
the proper operating cables. 


(2) Rejection Notch Tuning - Receiver 


(a) Connectthe dummy load tothe anten- 
na receptacle. 


(b) Loosely couple the signal generator 
to the receiver by proximity radiation to the front 
end, or with an isolating tee connector inserted 
in the antenna line. 


CAUTION 
This isolation must be used to protect 
the signal source from destruction by 
transmitter rf power. 


(c) Withthe transmitter off, measure 
the quieting sensitivity of the receiver. 


(d) With the transmitter keyed, repeat 
the quieting sensitivity measurement. 


(e) Adjustthe loops or probes for maxi- 
mum quieting sensitivity as measured with the 
transmitter keyed. Turn transmitter off when 
making adjustments. As a general guide, the 
spacing of the loops or probes will be directly 
proportional to the spacing of the transmit and 
receive frequencies; i.e., if the transmit and 
receive frequencies are widely separated, the 
loops or probes will be widely spaced near the end 
of their mechanical limit; if the frequencies are 
close together, the loops or probes will be 
relatively close together. 


(f) After the loops or probes are properly 
adjusted, lock them in place by tightening the 
knurled knob. 


(g) Adjust the tuning shaft a maximum 
of 10-15° to peak up the notch. 


b. Cavity Tuning in Transmitter Applications 


Tuning transmitter branch cavity circuits 
entails individual tuning of each cavity in a 
multiple-cavity setup followed by repeaking of the 
group of cavities connected in their normal 
configuration. Individual cavity tuning requires 
disconnection of the cavity from its associated 
cabling, and connection to the transmitter and 


wattmeter for passband tuning, or to the signal 

generator and receiver for notch tuning. After 

each cavity is tuned, the intercabling must be 

reconnected and final adjustment must be made to 
the combined set of cavity resonators, using the 
same test equipment. 


(1) Passband Tuning - Transmitter 


(a) Connect the transmitter tothe wattme- 
ter. Connect the wattmeter tothe rf load resistor. 
(b) Key the transmitter and adjust the 
transmitter tuning according tothe alignment pro- 
cedure given inthe appropriate instruction manual. 


(c) After the transmitter is correctly 
tuned, unkey the transmitter and disconnect the 
wattmeter from the transmitter. 


(d) Connect the transmitter tothe cavity 
input. Connect the wattmeter to the cavity output. 
Leave the rf load resistor connected to the 
wattmeter. 


(e) If the transmitter is equipped with 
a TUNE-OPERATE switch, HIGH-LOW switch, 
or other means of reducing power, set the 
transmitter to this low-power position. 


(f) Key the transmitter, and adjust the 
tuning knob on the top of the cavity for maximum 
forward power. One turn of the tuning knob will 
change the resonance point approximately 1.8 MHz. 
After the cavity tuning is peaked, switch the 
transmitter to its full power position and repeak 
the cavity, if necessary. 


(g) Repeat the tuning procedure for each 
cavity in multiple-cavity setups. 


(h) After each cavity has been tuned 
individually, connect all cavities in a multiple- 
cavity setupfor normal use and check the tuning 
of the entire group. 


(i) Remove the rf load resistor and 
connect the antenna. Adjust the transmitter final 
amplifier slightly for rated power output into the 
cavity filter. 


(2) Rejection Notch Tuning - Transmitter 


Cavities connected in the transmitter 
branch lines must be tuned individually. Presuming 
that the cavities are to be tuned for rejection on 
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the receiver frequency, the associated receiver 
may be employed in the tuning process. 


(a) Disconnect the cavity to be tuned 
from its normal cabling. 


(b) Connect the signal generator to the 
cavity input; connect the cavity output to the 
receiver input. 


(c) With the signal generator set onthe 
desired frequency, adjust the cavity loop or probe 
for maximum attenuation of the injected signal. 
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ike eA POINT 
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| oe ee eee \ 7 — 


Cog ye raick Aes | 
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T1505A 
T1506A 


TASO7A 
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nm 
a 
: x 


COUPLING LOOPS TOTAL INSERTION 
Loss 


SAME VALUES AS TI505A FOR EACH LEG 


To adjust a loop or probe, loosen the knurled 
knob on the side of the cavity and move the knob 
in the slot in the housing. 


(d) When the loop or probe is properly 
positioned for maximum attenuation of the test 
signal, lock it in place. 


(e) Adjust the tuning shaft a maximum 
of 10-15° to peak up the notch. 


(f) In multiple-cavity installations, 


repeat the tuning procedure for each cavity in 
the chain. 


POINT 


NO. 2 
O—-O—@-S [recover 


BEPS-7364-A 


NOTE: ALL VALUES ARE IN DB'S 
% USE AUXILIARY LOOPS IN THIS APPLICATION. 


Figure 14, 
Isolation Measurement Diagram 
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the receiver frequency, the associated receiver 
may be employed in the tuning process. 


(a) Disconnect the cavity to be tuned 
from its normal cabling. 


(b) Connect the signal generator to the 
cavity input; connect the cavity output to the 
receiver input. 


(c) With the signal generator setonthe 
desired frequency, adjust the cavity loop or probe 
for maximum attenuation of the injected signal. 


ANTENNA 


VV 


CAVITIES 
POINT 
Minis asc Lg NO. 4 
| TRANSMITTER L — anf — aaa ity ae +> 
gy eee \-7 \-7 


To adjust a loop or probe, loosen the knurled 
knob on the side of the cavity and move the knob 
in the slot in the housing. 


(d) When the loop or probe is properly 
positioned for maximum attenuation of the test 
signal, lock it in place. 


(e) Adjust the tuning shaft a maximum 
of 10-15° to peak up the notch. 


(f) In multiple-cavity installations, 


repeat the tuning procedure for each cavity in 
the chain. 
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NOTE: ALL VALUES ARE IN DB'S 
% USE AUXILIARY LOOPS IN THIS APPLICATION. 


Figure 14. 
Isolation Measurement Diagram 


16 


ve on v 


> ~ + =e 


PASSBAND COUPLING 


LOOP FILTER NOTCH LOOP FILTER NOTCH PROBE FILTER 
0 T1500A 2 T1504AH : TISO1AL 
a FEARS F Senaanar daceee 
‘ iN ; f | Yi ia Notes 
EEA : PEPER EEE 
20 eal | BS 20 — 20 Jl Ed = 4 | 
p BEE wiaoaNe SamEnp.C ie] 
SELES 2anea Ne iy 5 ERECT VI ara 
PEELE Roe ESE te 
ba : ao [| i ha PASS REJECT 
tH : Ae | \ | 7 SEPARATION 
50 E 50 50 
© ele Soeae Pig Prana ea 
PASS-REJECT 4 Pass nedecr ] + 
Fs a ka : Sessa eee | oe iat 
Ele Se Saab ee eee TL nner ete Fea a Fa 
a ee | ae ae - eke me <" twee BBR 
Se el oer ieee: Pasi Lah PASS-REJECT SEPARATION i L | pia BBE Re 
aes sta : i HR OG aL Ber: Pa es ey 
COMBINED LOOP 8 PASS-R T DUPLEXER PASS-REJECT DUPLEXER 
@ PROBE FILTER masse neecr 8 PROBE ) (COMBINED LOOP 8 PROBE-2 EACH) 
T1503A, a; T{1SO4A,AF 
Paneer ater a Sete a =. Re 
Eee aN ty rab SME | ; \e ; | NEE 
ae cai ei r oy | Neel 
eae @ 30 Sie 30 ) an 
seoey Sees A ' PCL eeeee 
ecg ie enced em a) (les |e a7 si : i il Pica 
PAA a Eq all 
eee an ean aS i” a eerie 
ale ponee nai | i a : RETA ale teste) 
wale Pe | UE : BME Ae eae 
ee | | fi \i | |e} 
. F » (J ereenaln | NaN Ua el 
| La Ae 
80 ae L 80 


- MH, 
FREQUENCY - MHz FREQUENCY - MHz FREQUENCY - MHz 


EEPS-7365-0 
® Figure 15. 


Filter and Duplexer Selectivity Curves 
Typical for 430-470 MHz Range 


44 42 +3 +4 +45 +6.+7 +8 +9 +10 


= MHz. of 


6. 

“urves 

ltexer T1505A, E1506A 
| 30-470 MHz Range 


THREE - CAVITY 
BANDPASS FILTER 


ee 
ey oo 


x i TN 

E 4 Siy/| \SeesunEE 

e4) HGS 

z so - Hit NEE 
ae: AN RC 
o 7a eel ns INSERTION LOSS ed rs 
100 om Rar 
110 Se gett : 


a ae eee 


-4 fo +4 +2 +3 +4 +5 +6 +7 +8 +9 +10 


e. = eDEPS-7366-0 © 
© FREQUENCY-MHz ; 


a 


ew 
= IMPORTANT 
= These filters are frequency sensitive and must be ordered to a receiver's exact 
= frequency. In addition, the filters are available only within the range of frequencies 
= specified -- filters are not available for stations that operate outside these limits. 
= MODEL CHART 
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= The filters listed in the Model Chart are 
= used to improve reception in areas where strong 
= off-frequency interfering signals are present. For installation information refer to the in- 
ae = They are available as factory installed kits on structions packed with the installation kit. 
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"\aaibeme PERFORMANCE SPECIFICATIONS > 
BANDWIDTH +7 kHz minimum at 1 dB 
MAXIMUM INPUT SIGNAL LEVEL 1 volt across 50 ohms (20 mW) -/7 dBW 
a tee 
IMPEDANCE, INPUT AND OUTPUT 50 ohms 
DIMENSIONS SCE PIG overall 
L a eer Sores ¥en ween 
ee 
FREQUENCY RANGE 25-50 MHz 136-174 MHz 
INSERTION LOSS 4 dB max. 6 dB max. 
DESENSITIZATION IMPROVEMENT 
ADJACENT CHANNEL: 11 dB min. 13 dB min. 
ALTERNATE CHANNEL & GREATER: 20 dB min. 20 dB min. 
INTERMODULATION IMPROVEMENT 
ADJACENT/ALTERNATE CHANNELS 15 dB min. 17 dB min. 
ALL OTHERS: 20 dBrmin. 20 dB min. 5 
oe } 
SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE / 
| NOTE may overload one of the earlier stages causing 
THE FILTERS ARE SEALED UNITS the gain and sensitivity of the receiver to be re- 
AND SHOULD NOT BE OPENED. IF duced, thereby degrading the on-frequency per- 
OPENED, THE MANUFACTURERS formance. Normal messages become weak and 
WARRANTY BECOMES VOID. "fringe area'' operation is lost completely. The 
performance of a receiver in the presence ofa 
strong off-frequency signal is known as its de- 
e TYPES OF INTERFERENCE sensitizing characteristic. -) 
7 ) } 
2.1 GENERAL 2.3 INTERMODULATION (IM) 
Base station receivers are often located When two or more signals appear together 
in areas with strong off-frequency signals, which across a non-linear element, they can mix to 
can seriously impair their operation when re- form new frequencies known as IM products. If 
ceiving on-frequency signals. Specific interfer- one of these frequencies falls on or near the 
ence problems caused by strong off-frequency operating frequency of a receiver, and has suf- ie 
signals are described in the following paragraphs. ficient amplitude, it may cause interference to : 
the desired signals. This mixing can take place 
Zee DESENSITIZATION in the earlier stages of a receiver or in the final 
stages of a transmitter. These two forms of IM 
The overall selectivity of a receiver is a are discussed in the following subparagraphs. 
composite of the rf and i-f selectivities respect- 
ively, each being more selective than the one Za dieak Receiver Intermodulation 
preceding it. Thus, a strong signal near the 
operating frequency of the receiver can pass Receiver IM can occur when other pow- 
through a number of stages before being adequate- erful stations are located near the receiver being 
ly rejected by the selective elements of the re- affected. The signals from these other stations 
ceiver. Although the off-frequency signal will can enter the receiver through the antenna. Nor- 
eventually be attenuated, its large input amplitude mally, only desensitization would occur. However, 
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when these unwanted signals mix and accidentally 
create a signal on the receiver frequency, the 
unwanted product will pass through the receiver 
just like a normal message. The result is re- 
ceiver IM interference. 


Pane eA Transmitter Intermodulation 


Transmitter IM occurs when two or 
more powerful transmitters are close to each 
other. In this case, the mixing takes place with- 
in the final stages of the transmitters. It is 
merely brute power entering through the station 
antenna. This IM product frequency is retrans- 
mitted along with normal signals. 


ag SPURIOUS RESPONSES OF THE 


RECEIVER 


Although a receiver is designed to respond 


only to the desired operating frequency, it will 
also respond to signals on certain other frequen- 
cies if these signals are strong enough. These 
undesired frequency responses are known as 
spurious responses of the receiver. If the fre- 
quency of a nearby transmitter coincides with 
one of the spurious response frequencies of a 
receiver, the signal level from the transmitter 
may be strong enough to cause receiver inter- 
ference. 


3. ELIMINATION OF INTERFERENCE 


Since desensitization, IM and spurious re- 
sponses of the receiver are all caused by strong 
off-frequency signals, these specific interference 


problems can be eliminated by preventing the sig- 


nals from entering the receiver. The Model 
TLB6310A and TLD6340A Precision Crystal 
Filters attenuate all off-frequency interfering 
Signals before they enter the receiver and con- 
sequently improve the receiver desensitization, 
IM, and spurious response characteristics. 


NOTE 
Interference caused by IM products gen- 
erated ina transmitter or any other non- 
linear device external toa receiver cannot 
be rejected by this filter since the IM pro- 
ductis already onthe desired receiver 
frequency whenit enters the filter. 


4. DESCRIPTION 


The Model TLB6310A and TLD6340A Pre- 
cision Crystal Filters operate in the antenna 
lead of the receiver and are tuned to one spe- 
cific operating frequency; consequently, these 
filters must be ordered for a specific channet 
frequency. Since a filter passes only the de- 
sired channel frequency, and rejects all others 
(see selectivity curves), itis important that 
the system in which the filter is used is accur- 
ately netted. The received ‘signals must be 
within +. 0005% (136-174 MHz) or +. 002% (25-50 
MHz) of the assigned channel frequency to insure 
that they are centered in the passband of the fil- _ 
ter. Any off-frequency interfering signals are 
attenuated by at least the amounts shown on the 
performance specifications before entering the 
receiver input. 


The TLB6310A and TLD6340A Precision 
Crystal Filters are intended for use with single- 
frequency non-''Extender'' type receivers fed 
from an antenna which is not shared with any 
other receiver (a normal installation with a re- 
ceiver and a transmitter or receiver only). For 
applications involving multiple-frequency recei- 
vers or a receiver which is part of a multiple- 
receiver system fed from a common antenna, 
contact your Motorola Systems Engineering rep- 
resentative for further details. 


NOTE 
A crystal filter must not be used on an 
"Extender'' type receiver since the cir- 
cuitry would not function properly with 
the filter selectivity introduced ahead 
of the receiver. 


The receiver antenna lead must be connect- 
ed directly to the input of the filter (via the an- 
tenna changeover relay when a transmitter 
shares the antenna). It must not be connected 
following a preamplifier, since that would limit 
filter performance, 


CAUTION 
The crystal filter is a low power device. 
It should never be connected in a way 
subjecting it to the transmitter power, 
since this would damage the filter. 
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INSTRUCTION SHEET 
DB-806/DB-809 


800-900 MHz 


GENERAL: INFORMATION % 

The DB-806 and DB-809 are omni- ‘directional antengas with gains of 6dBd and 9dBd respectively. The 
antennas provide a circular radiation pattern and are vertically polarized. The antennas are housed in 
heavy-duty fibergalss radomes to provide protection against rough handling and adverse weather con- 
ditions. Both antennas are complete with mounting clamps, a ground connection, interconnecting 
cable. They are typically top- mounted to provide the best omni-directional coverage. 


GENERAL MOUNTING IN FORMATION 


The DB-806 and DB-809 are designed for mounting at the top of your tower. When the DB-806 or DB-809 
antennas are mounted on.the roof or tops of buildings, it is important to understand that the ground 
may not be very far away, i.e. not afithe street level, depending upon the type and constru€tion of the 
building. Because the edge of the roéf does not extend out indefinitely and the building top may be con- 
structed of a:variety.of materials, a change inthe input impedance and pattern is possible. It is recom- i 
mended that as large of a clear space and as high as possible mounting be provided for the antenna | 
location to insure the best operation. Close to roof mounting may cause beam uptilt due to reaction 
with the roof edge. im 


GROUNDING , 


The antenna is grounded through the mounting clamps. In addition, a ground lug is provided so that the 
antenna may be directly grounded for additional protection. It is recommended that the installer make a 
hard ground connection between the antenna and the tower. A length of copper wire (36’’ Supplied) 
should be connected between the antenna ground lug and a clean, tight, and secure connection to the 
tower. On the tower we suggest using one of the tower bolts that has been cleaned of all paint and rust. 
See figure 3. 


INSTALLATION PROCEDURE 


1. After removing the antenna from the shipping container, inspect it to be sure all parts are on hand 
ay and that there is no physical damage. | 


2. Verify that the antenna you receive is the correct model and frequency that you ordered. 


| 3. Inspect the antenna feed input connector to determine that it mates with your station transmission 
line. 


4. Attach the mounting clamps to the mounting rings on the bottom of the antenna. THE MOUNTING 
SUPPORT TUBE SHOULD NOT EXTEND ABOVE THE TOP CLAMP. See figure 3. Any metal above the 
top clamp will distort the radiation pattern of the antenna. In some cases you may detect an increase in 
VSWR. The tower leg, mounting pipes, or nearby antennas will cause less than omni-directional 
coverage and possible dead spots. 


5. Mount the antenna on the tower or support tube, making sure that the antenna is plumb and that the 
clamps are drawn up evenly and pecnrely: See Figure te 


a a 


6. A check of the antenna VSWR as maceured at the antenna is recommended at this point. Note this 
measurement carefully and record it for future reference. 


7. After checking the VSWR at the antenna, connect the station transmission line to the antenna. Make 
| connection snug, but do not apply heavy force from pliers. Carefully cover connection with Vapor- 
| wrap® sealant provided. Follow instruction on sealant package carefully. When connector sealant is 
| applied correctly, the juncti * be moisture protected and should give trouble free service. 
| 8. Properly secure the feeder c. and transmission line to the tower. See figure 2. 


9. After the antenna and transmission lire installation has been completed, a careful visual check 
should be made to insure that: 


A. All mechanical connections have been securely made; 


| B. All connections have been carefully sealed to prevent moisture problems; 


1A y C. Antenna is straight and properly grounded. 


P.O.Box47128 © 3184QuebecSt. ° Dallas, Texas75247 © 214/631-0310 * TELEX-73-0212 


TYPICAL INSTALLATIONS 


| 
| 
t 


Figure 1a Figure 1b Figure 1c Figure 1d Figure te 


Flat Washer 
Wire 


Clean Surface Sw 


Top Mounting Ring 


Figure 3a 


Fl. 
: a ae Ground Wire (#10) 
g " 
Remove Paint 


oan a 
| Fh 
SG a 
Ree oo Copper Strap 
To Tower 


Clamp Bolt 


& 


Figure 3 


Figure 2 


Figure3b 


FOAM-DIELECTRIC HELIAX® CABLE ATTENUATION 
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For other ambient temperatures, see curve on page 168. 


FREQUENCY IN MEGAHERTZ 
Conversion Data: 


.01 
Ambient temperature 24°C (75°F) 


Attenuation Curves based on: 
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THE STAR ® TRUNKING SCANNER 


FOR USE WITH THE MOTOROLA MOSTAR TRUNKED RADIO 


DESCRIPTION 


The Star & trunking scanner is a separate device which is used 
with an two system Mostar trunked radio. The scanner enables the 
radio to monitor both systems of the two system Mostar. 


INSTALLATION 
Installation of the scanner involves the placement of two 


jumpers inside the radio as well as a Quick connection to the options 
plug. 


OPERATION 


Operation of the scanner equipped radio is quite simple. The 
radios' system select switch must be in postion 1 in order to scan 
systems 1 and 2, in position 3 to scan systems 3 and 4, and in 
position 5S to scan systems 5S and 6. When scanning the radio listens 
to each of the computers in each system. When another unit wishes to 
talk to the unit equipped with the scanner, he transmits and asks the 
computer of the system he is using to assign him a channel to use. 
The computer responds and tells him and the scanner equipped radio toa 
go to a certain channel within that system. Then the mobile units 
message is transmitted on that channel. When this happens the 
scanner equipped Mostar allows the message to come through on its 
speaker. At this instant the scanner stops scanning and locks onto 
the system being used. 

When the scanner stops the LED display on the scanner will 
display what system is being used. Also when the scanner stops the 
system being used will be entered into a memory cell inside the 
scanner. By entering the system last heard the scanner equipped 
Mostar is able to respond without manauly switching the system select 
Switch to transmit. He just depresses the PTT on the radio 
microphone and the scanner will enable the Mostar to transmit on the 
system last heard and when the PTT is released the scanner will 
remain on that system for approximately fifteen seconds’ to listen for 
& response from the other party. After the fifteen seconds the 
Scanner will revert to scan mode. 


TRANSMIT SELECTION 


All that has been mentioned relating to transmitting has been 
transmitting on the memory system. However if the operator of the 
scanner equipped radio wishes to initiate a call on the other of the 
tuo systems he must first momentarily depress the radio PTT to see 
what is in the memory cell and then if that is not the system he 


wishes to use he must then push the pushbutton switch on the scanner 
and hold it down until the memory system changes on the display. 
This will change the memory cell system to the one you want. 


REMOTE ADAPTABILITY 


When the scanner equipped Mostar is remoted with a local 
remote‘s> a remote control for the scanner will need to be purchased 
for each local remote as well as cabling. Specifications for cabling 
for scanner remote is in the installation instructions. 


SPECIFICATIONS 


Power- At from radio 

Scan rate- 1.3 seconds on each system 

Current drain- 100 milliamps 

Operating temperature- 35 - 15@ Degrees farenhiet 


Manufactured by J & L Systems San Marcos CA 


‘é 


eee 


THE BX II SERIES 2 SYSTEM SCANNER 


FOR USE WITH THE MOTOROLA MOSTAR TRUNKED RADIO 


DESCRIPTION 


The BX II scanner is a separate unit which is affixed ta ae 
system Motorola Mostar trunked two-way radio to enable the radio to 
moritor both systems. 


OPERATION 


The use of the scanner equipped radio is quite simple. Wh er 
insalled properly the scanner LED display will follow the scanning 
action of the scanner by displaying the system it is monitoring. 

When a call comes in on either system the scanner will stop on the 
system being used and display it on the LED. This allows the user af 
the scanner to Know what system to talk back on. Now all the user of 
the scanner equipped mostar has to do is switch to the appropiate 
system on the system selector switch on the radio and transmit. By 
depressing the radios transmit button the scanner is told to shut off 
for about 20 seconds. This shut off action is soa the scanner does 
not interfere with the conversation. To resume scan the radios 
selector switch must be in position 1. The scanner is also equipped 
with an on/off switch so the user can listen ta just one system if he 
or she wishes. 


INSTALLATION 


Installation of the BX II series scanner involves the placment 
of two jumpers inside the radio as well as a quick connection to the 
radios options plugtapproximately 15 minutes). 


SPECIFICATICGNS 

Power source - +i2dc from the mostar option plug 
Current drain - approximately YSmilliamps 

Scan rate - 1.3 seconds each system 


Temperature - 35-150 degrees F 


Manufactured by J & L SYSTEMS San Marcos CA 


Motorola and Mostar are trademarks of Motorola INC. 
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DISGUISE STYLE 
MOBILE ANTENNAS 


(FOR FORD/MERCURY CARS) 
39-50 MHz 

144-174 MHz 

406-512 MHz 


1. DESCRIPTION 


The disguise style antennas are two-way mobile 
radio antennas that resemble the broadcast band 
receiver antennas used by the automobile manufacturer. 
Models are described in Table 1. Refer to Figure | for 
parts identification. _ 


NOTE 
This antenna is designed to function satis- 
factorily at the frequency specified on the 
package and no further adjustments 
should be necessary. 


Table 1. 
Model Number 


Disguise Antenna Models 


Frequency 


Range (MHz) Description 


B RRA4069A 39-50 Quarter-wave Antenna 
: RRA4070A 39-50 40-inch Antenna 
RRA4420A 144-174 Quarter-wave Antenna 
—=—RRA4421A 144-174 2.5dB Gain Antenna 
RRA4664A 406-512 2.5dB Gain Antenna 


2. INSTALLATION 
2.1 REMOVAL OF EXISTING ANTENNA 


Remove the existing antenna and cable. Measure 
the hole used for mounting the antenna. Follow the pro- 
* cedure given below for the hole size measured. 


2.2 PROCEDURE FOR 7/8” HOLE 


Step 1. Route rf cable from two-way radio to antenna 
location. Note that rf cable and connector are not sup- 
plied with the antenna. 


Step 2. Thread the rf cable connector onto the support 
tube. Use a stub cable (if one is supplied) between the rf 
connector and the support tube. 


Step 3. Wrap the connector(s) with plastic electrical 


fea tape for waterproofing. 


© Motorola, Inc. 1981 
All Rights Reserved 
Printed in U.S.A. 


technical writing servicer 


1301 E. Algonquin Road, Schaumburg, !!. 60196 


Step 4. Install bottom support and support tube from 
inside of fender. 


Step 5. Place rubber pad, trim plate, top support, and 
dress nut over the support tube and mounting hole. 


Step 6. Thread and tighten dress nut onto support 
tube. 


Step 7. Screw whip into mount and tighten securely. 
Step 8. Connect rf cable to two-way radio. 
2.3 PROCEDURE FOR 15/16” HOLE 


Step 1. Perform Steps 1 through 3 in the procedure 
for a 7/8" hole. 


Step 2. Temporarily screw the dress nut and whip 
onto the support tube. 


Step 3. Use the whip to guide the support tube and 
bottom support downward through the hole. 


Step 4. Remove the whip and dress nut, being careful 
not to let the support tube fall into the mounting hole. 


Step 5. Perform Steps 5 through 8 in the procedure 
for 7/8” hole. 


SUPPORT 


BOTTOM SUPPORT 
GAEPS-—32951—O 


Figure 2. Inserting the Bottom Support 
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DISGUISE STYLE MOBILE ANTENNAS 


Ft 


WHIP 
1—80371A30 (RRA4069A) 
1—80371A32 (RRA4070A) 
1—80371A37 (RRA4420A) [n\ 
1—80371A38 (RRA4421A) 


1—80371A39 (RRA4664A) 
— a DRESS NUT 


TOP SUPPORT——> TRIM PLATE 


1—80371A31 


BOTTOM 
SUPPORT 


SUPPORT TUBE 


NOTE: DO NOT CUT 
OR SHORTEN 
STUB CABLE. 


CABLE 
NOT SUPPLIED 


STUB CABLE 
(SUPPLIED WITH 
406—512 MHZ 
ANTENNAS ONLY) 
| THIS STUB CABLE 


TO 
TWO-WAY 
RADIO IS NOT AVAILABLE 
AS A REPLACEMENT 


PART. 


RG—58/U 
(ANY LENGTH) 


TO RADIO 


“BY 
LENGTH 


aN 
LENGTH 


STUB CABLE 


180371433 (RRA4070A) 
PLASTIC CAP 1—80371A39 (RRA4421A) GBEPS—32950—O 


Figure 1. Parts Identification 


MOTOROLA RECOMMENDATIONS FOR MOBILE ANTENNA LOCATION 
e The United States Department of Labor, through the provisions of the Occupational Safety and Health Act of 1970 
7A) (OSHA), has established an electromagnetic safety standard which applies to the use of mobile radios. Proper installa- 
tion and use of this antenna will result in exposure below the OSHA Limit. 


Antennas must be installed at least two feet* (0.6 meter) from vehicle operators and passengers unless shielded by a 
metallic surface. 


Motorola recommends that mobile antennas be located as follows: 
Standard metal passenger vehicles.............. Center roof or center trunk lid 


Vans, pickups, and other light trucks 
(metal roofs)........ BNW be dace hs. ra Syl AS ea Center roof 


Heavy duty equipment with metal roofs (heavy 
duty trucks, semi-tractors, heavy refuse trucks, 
Cement axel (LUCKS) wor ate oer oon a a oie Stes Center cab roof 


Specialty vehicles (such as T-roofs, sun roofs, or 
BONVErIDleS ids 2 2 hope sane et 6's ly ie eo Center trunk lid 


OE DCTAVeiClOS Menudo ee eR eS ese cia cao ea Contact your Motorola Field Technical Representa- 
tive. Do not install closer than two feet or without 
proper antenna ground plane. 


(Gutter mount antennas are not recommended for transmitters of more than 6 watts.) 


* Motorcycle and Industrial Dispatcher radios—one foot (0.3 meter) for transmitters of 30 watts or less. 
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DUPLEXER PD-497 


DESCRIPTION 

This duplexer consists of six PD-505 pass-notch resonators arranged with three 
in each of the two channels. The unit may be used at spacings from 500 KHz to 
7 MHz in the 144-174 MHz frequency range. A minimum isolation of 85 dB is provided 
in each of the two channels at 500 KHz separation. Insertion loss is less than 
1 dB under these conditions. Each resonator has two adjustments. The larger cen- 
tral adjustment moves both the pass and notch frequencies, while the off-center 
smaller adjusting screw controls the pass-notch spacing. Any resonator may be ad- 


justed to place the rejection notch on either side of the pass frequency. 


TUNING INSTRUCTIONS 

The units are normally supplied tuned to the desired frequencies and no re- 
adjustment should be required unless there has been a change in frequency. 

The following equipment will be required to tune the duplexer: 


1. A 50 ohm signal generator with variable attenuator which 
covers the desired transmit and receive frequencies. 


2. A 50 ohm input receiver tuned to the desired transmit frequency. 
3. A 50 ohm input receiver tuned to the desired receive frequency. 
4. Two six dB attenuators to place in the lines to the receivers. 
NOTE: Separate transmitter and receiver cables to duplexer to maintain 
isolation. Separation to be twelve inches minimum. The use of 
double shielded or solid outer jacket cable is strongly recommended. 

The reject or notch frequency will maintain its spacing to the pass frequency 
when the pass adjustment of a cavity (the large central screw) is moved several MHz. 
For example, a system operating at 152 and 153 which is moved to 154 and 155 will 
require a minimum of readjustment if the pass adjustment tsumadepricst iit dss 
therefore, recommended that the pass adjustments be made first and that the following 
step by step procedure be adhered to: 


Locate the transmitter channel of the duplexer. Remove the cables from 
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the individual resonators and set them aside. The resonators are to be tuned in- 


dividually and then recabled together after tuning. 


i 


Connect the three resonators, one by one, between the generator and 
a receiver tuned to the transmitter frequency and turn the large 
central tuning screw for maximum transfer of signal at the trans- 
mitter frequency. 

Now connect the three resonators, one by one, between the generator 
and a receiver tuned to the receiver frequency and tune the off- 


center notching adjustment for minimum transfer of signal at the 


receiver frequency. 


NOTE: ADJUST SIGNAL GENERATOR OUTPUT TO PREVENT RECEIVER OVERLOAD 


be 


THROUGHOUT THE ADJUSTMENT PROCEDURE. 
Repeat steps No. 1 and 2 on all three transmitter resonators, es- 
pecially if the pass frequency has been moved more than 3 MHz or the 
pass-stop spacing changed significantly. 
Repeat step No. 1 in receiver channel after removing interconnecting 
cables from the three resonators. Tune for maximum signal transfer 


at the receiver frequency. 


Repeat step No. 2 in the receiver channel. Tune the three resonators 
for minimum signal at the transmitter frequency. 

Repeat Steps No. 4 and 5. 

The last adjsutment to be made on any of the resonators is the notching 
adjustment. For example, when repeating steps No. 1 and 2 they should 


be repeated in that order. The same applies to repeating steps 4 and 5. 


The cable harness may now be reconnected and the unit placed into operation. 


All the interconnecting cables and cables to the antenna 
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SPECTRUM™ SERIES 
BASE LOADED MOBILE ANTENNAS 
Manufactured by MOTOROLA 


* ANTENNA INSTALLATION * REPLACEMENT PARTS 


* MOUNTING INSTRUCTIONS * CONNECTOR INSTRUCTIONS 
* CUTTING CHARTS 


Read all instructions carefully 
before starting the installation. 


THANK YOU 


Thank you for selecting the Spectrum mobile antenna. 


The Spectrum antennas have been designed to withstand demanding and rugged environments. During the design 
phase, the antennas went through extensive Accelerated Life Testing (ALT), which simulates years of in-field service. 
As a result, potential problems are designed out, helping ensure that the antennas you receive will give you years of 
dependable performance. 


DANGER 
ANTENNA CONTACT WITH 
HIGH VOLTAGE WIRES 
MAY RESULT IN DEATH 
FROM ELECTROCUTION 


BEFORE YOU START 


SAFETY PRECAUTIONS 
FOR MOTOR VEHICLE USE ONLY 


1. SAFE ANTENNA INSTALLATION 
Be sure to mount the antenna on a horizontal surface to keep the antenna as vertical as possible, thus preventing the 
antenna from protruding beyond the vehicle and causing bodily injury and/or property damage. 


2. ENTERING GARAGES 
Remove the antenna from the vehicle when entering a garage, preventing damage to the vehicle and the 
antenna whip/ball from damaging overhead light fixtures, and garage doors. 


3. AUTOMATIC CARWASH 
To prevent damage to the antenna/vehicle, antenna assembly should be removed from the vehicle before entering the 
automatic carwash. Antenna contact must be wiped dry to prevent moisture from damaging the contact. 


MOTOROLA 

COMMUNICATIONS PARTS DIVISION 

1313 E. Algonquin Rd. 

Schaumburg, Illinois 60196 | 68-80309C12-A 
To Order Call Toll-Free 1-800-422-4210 4/26/88 MG 


WHERE TO MOUNT THE ANTENNA 


The United States Department of Labor, through the provisions of the Occupational Safety and Health Act of 1970 
(OSHA), has established an electromagnetic safety standard which applies to the use of mobile radios. Proper 
installation and use of this antenna will result in exposure below the OSHA limit. 


Antennas must be installed at least two feet ( 0.6 meter ) from vehicle operators and passengers unless shielded by a 


metallic surface. 


Motorola recommends that mobile antennas be located as follows: 

Standard metal passenger vehicles 

Vans, pickups, and other light trucks (metal roofs) 

Heavy duty equipment with metal roofs (heavy duty 
trucks, semi-tractors, heavy refuse trucks, 
cement mixer trucks) 

Specialty vehicles (such as T-roofs, sun roofs, or 
convertibles) 

Other vehicles 


ANTENNA ASSEMBLY INSTRUCTIONS 


Center roof or center trunk lid 
Center roof 
Center cab roof 


Center trunk lid 


Contact your Motorola Field Technical 
Representative. Do not install closer than 
two feet from occupants or without proper 
antenna ground plane. 


If antenna mount has not been installed, refer to the Antenna Mount Installation Instructions. 


Assemble the antenna assembly (except the whip) onto the mounting 
1. Place lockwasher on stud of loading coil/ base housing. 


2. Assemble either the standard duty or heavy duty spring 
adaptor to the base housing assembly by threading onto 
the housing stud with the lockwasher already in place. 


_ 3. Hand tighten the adaptor until the lockwasher is fully compressed. 


Whip, 01-80358A37 
01-80358A38 
01-80358A39 
01-80358A40 
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406-420 MHz) 
445-470 MHz) } 
470-494 MHz) 
494-512 MHz) 
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Standard eer [| 
whip adaptor, : 
58-80369B32} 
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Lockwasher, 04-80378B70 } 
10 ea /pack 


Loading coils/ Base housing, 
01-80358A86 (30-36 MHz) 
01-80358A87 (36-42 MHz) 
01-80358A88 (42-50 MHz) 
01-80358A89 (66-88 MHz) 
01-80358A90 (136-174 MHz) 
01-80358A91 (406-512 MHz) Heavy Duty Spring 
01-80358A92 (406-512 MHz) Standard Duty 


eg 
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base, as shown in Figure 1. 


4. Press rubber gasket onto the bottom of the 
coil housing. . 


5. Do not insert the antenna whip into the 
antenna adaptor at this time. Refer to the 
Tuning the Antenna Section, for further 
instructions. 


——{ Whip, 47-80369B56 
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= 


aoe a. {set screw, 03-80374B24 


{ Heavy duty spring, 
01-80373B34 
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-Rubber gasket, 


seh 32-80369B53 
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ANTENNA MOUNT 
INSTALLATION INSTRUCTIONS 


ROOF (PERMANENT 3/4" HOLE) MOUNT 


INSTRUCTIONS 

TOOLS NEEDED: 
* Safety glasses * Electric drill 
* Hole saw, Motorola part # RPX-4387A * Spanner wrench, Motorola part # 66-80371A75 
* 15/16" open - end wrench * Soldering iron, 40-75 watts 


* Solder,60/40 rosin flux 
* Crimp tool, Motorola part # 66-80388A26 (Mini- UHF connector only) 


1. Drill a 3/4" hole in vehicle with antenna 
hole cutting saw, Motorola part # 
RPX-4387A, and remove all burrs. 


Antenna hole saw will remove paint in a 
narrow ring around hole to assure good 
metal contact between vehicle and mount. 


FIG.2 
2. Apply generous amounts of silicon grease LOCKING NUT 
to inner and outer threads of brass lock nut. 43883881801 (PLATED) 
Feed coax cable and mount through hole as 


shown in Figure 2. 


“O” RING 
42883940801 
3. Thread locking nut onto mount and pull up 


mount base to properly align in hole. While 
pulling up, finger tighten the locking nut 

4 : F HOLES FOR HOLDING THE BUSHING 
against roof top, as shown in Figure 3. WITH LONG NOSE PLIERS 


BUSHING ASS’Y 
CAP, INSULATOR 
CABLE 

4. Insert spanner wrench, part # 66-80371A75 
or the tips of a needle nose pliers in bushing 
assembly to prevent mount assembly from slipping. 
Use a 15/16" open-end wrench to tighten locking 
nut firmly against vehicle surface. The locking nut 
must be in contact with vehicle metal to ensure 
proper antenna radiation. See Figure 4. 


FIG. 4 PAINT REMOVED 


IN RING 


TRUNK LID MOUNT INSTALLATION 


1. Trunk lid mount may be placed at the center 
of trunk lid near rear window, or to the side, 
preventing the antenna from hitting rear 
window when raising trunk lid. Be sure the 
coaxial cable is not pinched under the 
mount clamp bracket. Figure 5. 


2. Using the allen wrench supplied, tighten the 
set screws clockwise until the set screws break 
through the paint, creating a good contact. 


3. Route coaxial cable from the trunk lid to the radio. 


FIG. 5 


MAGNET MOUNT INSTALLATION 


WARNING 


Do not use magnet mount on vinyl roofs, 
magnet mount will not properly hold antenna 
on vehicle, because holding power is reduced. 
Magnet mount will not "hold-on" to aluminum 
and non-metallic surfaces. 


1. Remove all dirt and grime that will 
prevent magnet mount from seating securely. 


2. Place magnet mount in final position. Sliding 
the mount may scratch paint surface. 


3. Route coaxial cable to the radio. Figure 6. 


CONNECTOR INSTALLATION 


Before installing the connector, cut off any excess 

length of cable (at the radio end) to avoid unnecessary 
signal loss. When the necessary preparations have 

been made, install the connector using the following steps. 


UHE CONNECTOR. - Motorola Part # 28-82021G01 
Step 1. Disassemble the connector as shown in Fig. 7A. 


Step 2. Cut off end of cable squarely and remove 
3/4” of vinyl jacket. Fig. 7B. 


Step 3. Slide coupling ring and adaptor on cable. Fig. 7C. 
Step 4. Fan braid slightly and fold back as shown in Fig. 7D. 


Step 5. Position adaptor to dimension shown in Fig. 7E. 
Press braid back over body of adaptor and trim to 
3/8". Bare 5/8” of conductor. Tin exposed center 
conductor. Add teflon washer for 470 MHz and 
higher. 


CAUTION 
Use a hot soldering iron. DO NOT USE EXCESSIVE 
HEAT OR SOLDER. Solder quickly to avoid melting 
surrounding insulation. 


Step 6. Screw adaptor to body of plug assembly. Solder 
braid to body of plug assembly through holes. 
Solder center conductor of cable to plug contact 
of plug assembly. Fig. 7F. 


Step 7. For final assembly, screw coupling ring on plug 
assembly. 


Step 8. Connect cable to antenna connector on radio 
set. Tighten coupling ring. Cross section of final 
assembly is shown in Fig. 7G. 


FIG. 6 


FIGs 


Magnetic Mounted Base 


“TEFLON” WASHER 
(470 MHZ AND HIGHER) 
4-84506K0! 


ois | af 


COUPLING ADAPTER PLUG 


58—854020 SUB - ASSEMBLY 
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— WASHER se a ae 
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470 MHz OR HIGHER 


1/8 ©F EXPOSED INSULATION 
FOR LOWER FREQUENCIES 


NOTE 

COUPLING RING AND 
PLUG SUBASSEMBLY 
COMPRISE MOTOROLA 
PART NO. 28-82021G01. 
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MINI-UHF CONNECTOR # 28-84606M 
INSTALLATION INSTRUCTIONS 


.) Use Motorola hand tool part # 66-80388A26 ( Figure 8) 
A deluxe rachet type tool is available, order part # 01-80320B17. 


FIG. 8 Crimp Tool 


FERRULE 


Step 1. Slip ferrule and collar onto cable. 


See figure 9. CONNECTOR 

Step 2. Prepare cable to strip dimensions xy aa 
per figure 10 which is also marked Ler 

ca bs ico CABLE INSEATED INTO 


Step 3. Insert stripped cable into plug body 
E> until conductor is exposed (front end) “a 
and dielectric bottoms inside body. 7 


See figure 9. om CRIMP CENTER 
CONTACT AFTER 
Step 4. 


Crimp center contact using proper en 
crimp section of tool. See figure 8 CONDUCTOR 
marked " CENTER CONTACT." 


CONNECTOR ae 


Step 5. Push collar forward onto plug oe, CAD PUSH FERRULE FORWARD 
assembly. Fit cable braid over support ee 
sleeve of connector. See figure 9. 


BODY. CRIMP FERRULE TO 
COMPLETE CRIMP 


COLLAR SLIPPED 
J CONNECTOR BODY 
Step 6. Push ferrule over braid until flange 


butts against connector body. Refer FIG. 9 
to figure 9. Using correct crimp 


area of tool, crimp ferrule close to A 
plug body. See figure 8 crimp rea 
location "C". Crimp ferrule a second le 


time close to cable end. acre 


Step 7. Protruding center conductor should be IM A S18 
trimmed flush with end of center contact. 


C 194" 
&) FIG. 10 


TUNING THE ANTENNA 


WARNING 


—————— 


Adjusting the whip length while radio is keyed, 
may cause burns from RF radiation. 


NOTE: 


Tune antenna in an open area at least 12 feet from any metal objects. 


Lengths shown on the cutting chart are approximate. Due to antenna variations and mounting location 


effects, we recommend cutting the antenna rod 1-1/2" longer than the chart and then cutting 1/2" off ata 


time until reflected power is minimized. 


; DUE TO ANTENNA INTERACTION WITH VEHICLE, SOME LOW BAND ANTENNA MOUNTING 


LOCATIONS WILL NEVER ACHIEVE 1.5:1 VSWR. In this case, trim the whip for minimum reflected 
power. A simple table for converting the ratio of forward power and reflected power to VSWR is shown 


below in TABLE 1. 


6 Locate the transmitter frequency on the cutting chart. 
In the case of multiple transmitter frequencies, calculate 
the mid-frequency and locate on cutting chart. Read 
desired whip length from the chart. Cut the whip 1-1/2" 
longer than this length. 


Trim the antenna rod (Low and High band ) from the 
bottom only. On the UHF antenna whip, trim the 
whip from the bottom of the rod below the phasing coil. 


di Use the set screw to secure the antenna whip in the whip 
adaptor assembly. 


3 Using an in-line wattmeter, measure forward and 
reflected power at the desired transmit frequency and 
calculate VSWR using Table 1. 


TABLE 1 


A simple table for converting the ratio of forward power and 
reflected power to VSWR is given below: 


Pfwd / Pref VSWR 
440.6 ea 
58.8 1.3 
25.0 1.5 

14.9 A 
10.4 1.9 
Teo 2.1 


ee oc ec e8 ee 
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4. 


5. 


lf VSWR is >1.5:1, then trim off 1/2"and repeat 
step 3. 


Repeat steps 3 and 4 until minimum VSWR 
is obtained. 


Use the adjustment range of the whip in the 
adaptor in order to minimize VSWR. 


. Insert the shorter part of the allen wrench into 


screw and tighten set screw as tight as you 
can by hand. If a torque wrench is available, 


tighten set screw to a torque of 25-30 inch-lbs. 


EXAMPLE: If the forward power (Pfwd) is measured as 
100 watts and the reflected power (Pref) is 3 watts, calculate 
Pfwd / Pref = 33.3. Since 33.3 is between 25 and 58.8, 
the chart above indicates that the VSWR is less than 1.5: 1. 


